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1.0 INTRODUCTION 

This document presents the Second Addendum to the Final Project Plans, submitted on 

23 April 1992, for Contract Task Order (CTO) 0084, Remedial InvestigationtFeasibility Study 

(FWFS) for the Camp Allen Landfill Site -Areas A and B, Naval Base, Norfolk, Virginia; the 

First Addendum had been submitted on 7 December 1992. This Second Addendum appears 

under CTO-0176. having the Scope of Work (SOW) for Appendix A dated 17 March 1993. 

Baker Environmental, Inc., (Baker) is the prime contractor for the Comprehensive Long Term 

Environmental Action Navy Program (Navy CLEAN) under which this CTO is being 

performed. 

This Second Addendum to the Final Project Plans has been prepared to present the revised 

objective and performance requirements of Section V of the 17 March 1993 SOW. LANTDIV is 

planning a removal action a t  Area B of the Camp Allen Landfill. To that end, a preliminary 

characterization of material for disposal has been specified. The expectation of this 

characterization is  to provide excavatioddisposal/treatment contractors with an  accurate 

description of the effective nature of site materials for operational purposes. Following this 

characterization, an Engineering EvaluatiodCost Analysis (EEICA) and Removal Action 

Requirements Package, also sMed by CTO-0176, will be prepared. 

As indicated, the objective of this part of the 17 March 1993 Sow (Section V, Paragraphs A 

through E) is to contribute to the technical support by field evidence of the EEICA. This will 

be limited to the characterization of the disposal material for handling and compatibility; the 

other information to be relied upon by the EEICA appears in  other sources, including the 

RIlFS of CTO-0084. 

The 17 March 1993 Sow provides that the objective will be obtained by limited physical and 

chemical analyses of individual samples from three stations (stations SBC-1. SBC-2 and 

SBC-3) within the most likely area of disposal a t  Area B (Figure 1-1). The limited analyses 

appear a s  the RCRA characteristics and the TCLP-characterization tests (Table 1-11. 





TABLE 1-1 

RCRA CHARACTERISTICS AND TCLP CHARACTERIZATION TESTS 

I - RCRA - CHARACTERIZATION (SW-846)(1) 

Parameter 

Ignitability 
Corrosivity (pH) 
Reactivity 

11 - TCLP - ANALYTES (SW-846)@) 
[Extraction Method 13111 

Volatile 
WOC) 

Organic Compounds 

Semivolatile Organic 
Compounds (SVOC) 

Pesticides 

Herbicides 

Parameter 

Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
l,%Dichloroethane 
1.1-Dichloroethylene 
Methyl ethyl ketone 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

Pyridine 
2,CDinitrotoluene 
Hexachlorobenzene 
Hexachloro-1.3-butsdiene 
Hexachloroethane 
Nitrobenzene 
1,PDichlorobenzene 
Methylphenols (total) 
Pentachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichloropheno1 

gamma-BHC (Lmdane) 
Heptachlor 
Heptachlor epoxide 
Endrim 
Methoxychlor 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 

2,PD 
2,4,5-TP (Silvex) 

Method 

1010 

Method 

8240 



TABLE 1-1 (Continued) 

RCRA CHARACTERISTICS AND TCLP CHARACTERIZATION TESTS 

I1 - TCLP - ANALYTES (SW-846)(2) - Continued 
[Extraction Method 13111 

Metals 

Parameter 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 
Mercury 

Method 

(1) Sample container: 1 x 8 oz. glass or plastic 
Preservation: Cool to 4OC 
Holding time: Not defmed 

(2) Sample containers: 2 x 8 oz. glass 
Preservation: Cool to 4°C 
Holding time: 

From: Collection TCLP Extraction Organic Extraction 
To: TCLP Extraction O r d c  Extraction Analysis 

VOC 14 days 
SVOC 14 days 
Mercury 28 days 
Metals (exceptmercory) 180 days 



2.0 CTOTASKS 

The investigation for this addendum comprises: 

Task 1 - Soil Sampling: Sampling of soil a t  three stations within the disposal features 

of Area B; 

Task 2 - Characterizat ion Analyses: Analyzing these th ree  samples for 

RCRAcharacteristics and TCLP-characterization; 

Task 3 - Quality Assurance (QA) Provisions: Conducting a Quality Assurance (QA) 

program at  the level appropriate to the objective; 

8 Task 4 -Project Control Documents. Providing this set of Project Plans appearing a s  

addenda to the individual RYFS plans and concerning these Tasks 1 through 5; and. 

Task 5 - Surveying and Mapping: Providing data and representations from a licensed 

land surveyor to establish the h o ~ n t a l  and vertical control of the operations area for 

the engineering plan of the EEICA. 

These Tasks 1 through 5 correspond, respectively, to Paragraphs A through E of Section V of 

the 17 March 1993 SOW and are discussed below in the addenda to the project plans (Sections 

3.4and5): 

Section 3: Second Addendum - Work Plan (WP-2A) 

Section 4: Second Addendum - Sampling and Analysis Plan (SAP2A) 

p Section 4.1: Second Addendum - Field Sampling Plan (FSP-2A) 

p Section 4.2: Second Addendum - Quality Assurance Plan (QAP-2A) 

Section 5: Second Addendum - Health and Safety Plan (HASP-2A) 

Prior to initiating field activities, procurement of support services such as land surveying, 

drilling and laboratory analysis will be performed in accordance with the Navy CLEAN 

Contract Procurement Manual. 



3-0 SECOND ADDENDUM - WORK PLAN 

3.1 Task List and Schedule - Field Program 

The Second Addendum to the Work Plan (WP-2A) for the field investigation of CTO-0176 

includes: 

Task 1 - Soil Sampling 
Task 2 - Characterization Analyses 
Task 3 - Quality Assurance (QA) Provisions 
Task 4 - Project Control Documents 
Task 5 - Surveying and Mapping 

The calendar schedule for CTO-0176 appears in Appendix A, Section 7, dated 17 March 1993. 

The items relevant to the field program are: 

REQUIREMENT 

Draft Project Plans 
Comments to AIE 

Final Project Plans 
Begin Test Borings 

SUBMITTAL DATE 

29 March 1993 
31 March 1993 
02 April 1993 
12 April 1993* 

* LANTDIV-EIC has agreed that drilling on 14 April 1993 will satisfy this performance 
date. 

The remaining items of the schedule refer to the EElCA and related Removal Action 

documents. 

3.2 Task 1 - Soil Sampling 

Three stations within the disposal features of Area B have been identified for soil sampling; 

Figure 1-1 indicates the approximate locations. These stations have been sited on the basis of 

physical, chemical and geophysical information developed during the RIPS. Specifically, the 

geophysical interpretation indicates the presence of a trench in  the vicinity of Soil Boring 

SBB-8; chemical analyses indicate the presence of contaminants in high concentration in the 

soil a t  SBB-6 and 7, and in lesser concentrations a t  SBB-4.5 and 8; and the description of 

disposal activities indicates that several trenches of 150 feet length were distributed within 

Area B. The siting of data stations for this investigation reflects these observations, which are 

summarized on Figure 3-1. 





The stations selected for this study (SBC-1, SBC-2 and SBC-3) are distributed to reflect known 

or suspected areas of the greatest concentration of contaminants. Since this is  not a site 

investigation, the stations are not distributed uniformly or according to transport paths. 

Station SBC-1 is located in an area of metallic debris indicated by geophysical investigation. 

Station SBC-2 lies near a disposal trench indicated by geophysical investigation and near 

station SBB-7, where high concentrations of contaminants had previously been found. Station 

SBC-3 lies in the trench indicated by geophysical investigation and near station SBB-8, where 

high concentrations of contaminants had previously also been found. 

At each data station, a soil boring will be advanced to 10 feet of depth or to the water table. 

whichever i s  greater .  Samples from Standard Penetrat ion Tests  (SPT - ASTM 

Method 1586-D) will be visually described. Part of each SPT sample will be reserved for 

compositing into a single sample for chemical analysis covering the interval of 0.5 feet of depth 

to the final depth; however, should a particular layer indicate a high release of volatile organic 

compounds detected by PID, the sample will be taken from that layer and from an equivalent 

layer in a second boring a t  that station (Section 4.1.1.2). The samples will be analyzed 

according the provisions of Task 2. 

The information developed &om these three data stations, although of a different sort from 

that of the RWS, will contribute to the preparation of the Removal Action documents. The 

distribution and number of data stations are s d c i e n t  to this purpose. 

3.3 Task 2 - Characterization Analyses 

The purpose of this  study is to support an  engineering design following the detailed 

characterization by the site investigation of the RYFS. This study requires analyses suited 

only to the requirements of that design, which, in this case, provides off-site disposal. The 

types of analyses most appropriately addressing off-site disposal are the RCRA-characteristics 

tests and the TCLP-characterization analyses (Table 1-1); these analyses apply directly to the 

processes of mixing, transporting and disposing of materials. On the other hand, the more 

extensive and better documented analyses of the RIFS (for example, the Target Compound 

List with Contract Laboratory Program procedures - TCLICLP) does not provide information 

directly relevant to the operational processes of mixing, transporting and disposing of 

materials; TCLlCLP is not, therefore, suitable to this present study. 



3.4 Task 3 - Quality Assurance (&A) Provisions 

The laboratory selected for this CTO has been approved by NEESA and follows NEESA 

procedures, including administrative and technical reporting. The laboratory approval form 

will be submitted within 10 days of receipt of notice to proceed with the field program. 

Level B will be used for QA of CTO-0176. Considering the limited purpose of the present 

study, the level of Quality Assurance (QA) need not be as strict as that used in the RI/FS for 

CTO-OOM: 

Level D is suitable to the TCWCLP of the RYFS, and contributes to the development of 

the Risk Assessment and to the defensibility of the data and analyses; this limited 

study does not require a continuation of the QA Level D enforced during the W F S  for 

CTO-0084. 

Level C applies mainly to the detailed laboratory analyses of SW-846, and not to the 

RCRA-characteristics and the TCLP-characterization tests planned for this study; it 

is, therefore, not appropriate. 

Level B provides QA for tests  conducted a t  the field level, which include the  

RCRA-characteristics and the TCLP-characterization tests planned for this study; it 

is, therefore, the highest level directly appropriate to CTO-0176. 

Level A provides QA for transient measurements taken in the field; this level is not 

appropriate to the purpose of this study. 

By agreement with LANTDIV-EIC on 22 March 1993, Baker proposed to LANTDIV-PM and 

LANTDIV-CS that the CLP analyses appearing on Attachment A.3 (Ref #3) of the Fee 

Proposal dated 11 March 1993 be deleted for the reasons supporting the selection of QA 

Level B. 

3.5 Task 4 - Project Control Documents 

Following the provisions of Section V, Paragraph D of the 17 March 93 Scope of Work, and 

following the agreement of the Fee Proposal dated 11 March 1993, the project plans comprise 

only addenda to the existing and approved plans, and address only the tasks listed in Section 2. 



Baker will provide two bound copies of the Draft Project Plans and two bound copies of the 

Final Project Plans to LANTDIV. The Activity will receive one bound copy of each edition. 

One unbound copy of each edition will also be sent to LANTDIV. 

3.6 Task 5 - Surveying and Mapping 

A surveyor licensed in the Commonwealth of Virginia will be contracted to provide, according 

to best professional practice and regulated standards, a detailed site map with horizontal and 

vertical control suitable to the purposes of the EEICA. This site map will include the 

perimeter of Area B not previously surveyed during the RIlFS of CTO-0084, focusing on 

construction staging locations. 

Additionally, the representations of the site map will be augmented with information from the 

RvFS of CTO-0084 and LANTDN comments on wetlands designations, as appropriate. 



4.0 SECOND ADDENDUM - SAMPLING AND ANALYSIS PLAN 

The Second Addendum to the Sampling and Analysis Plan (SAP-2A) provides details of 

implementation and quality wntrol for the activities of WP-2A described above. SAP-2A has 

two main divisions: FSP-2A and QAP-PA. FSP-2A is concerned with the implementation of 

activities, while QAP-2A wnsiders the reliability and control of quality of the data associated 

with those activities. For the purposes of the Second Addendum, FSP-PA is most involved 

with Tasks 1 and 5, the soil sampling and the surveyinglmapping; QAP-PA is most concerned 

with Task 2 (Characterization Analyses) through the implementation of Task 3 (Quality 

Assurance (QA) Provisions), although it has some interest in Tasks 1 and 5 also. 

41 Second Addendum - Field S a m ~ l i n g  Plan 

The Second Addendum to the Field Sampling Plan (FSP-2A) principally reflects the field 

activities of the Task 1 soil sampling and the Task 5 surveyinglmapping. 

61.1 Task 1 - Soil Sampling 

4.1.1.1 Station Siting and Utility Clearance 

The soil sampling a t  the three stations designated on Figure 1-1 have been approximately 

located according to the available information cited in Section 3.2; these locations will be 

finalized by inspection of field conditions prior to start  of drilling. As the locations are  

finalized. Activity personnel will be requested, in  the field, to clear the locations of utilities; 

following this clearance, drilling will commence. 

4.1.1.2 Drilling Procedures and Sample Collection 

Drilling will proceed through an  appropriately qualified contractor licensed by the 

Commonwealth; Commonwealth regulations will be followed with required documentation 

provided. The borings are expected to extend 10 feet below ground surface or to the water 

table, whichever is greater. [Prior to drilling, the water levels in nearby wells, GW-4 and 

GW-5, will be measured to indicate the expectable final depths; present indications are that 

groundwater will be intercepted about three feet below ground surface, providing about seven 

feet of saturated soil for the composite sample.] Drilling will be by hollow-stem auger (HSA) 

and Standard Penetration Testing (SPT). The SPT sampler will be advanced ahead of the 



auger bit, with 24-inch samples taken on %foot centers beginning at  the surface and ending a t  

the final depth. The HSA will have an inner diameter of about 4 inches; the SPT will have a 

split-spoon sampler with an  inner diameter of about 1.4 inches. The SPT will follow the 

guidelines of ASTM Method 1586-D according to field conditions, with the blow-counts 

recorded for each 6-inch interval. 

The site geologist will observe the dridlingactivities, visually describe each SPT sample and 

collect the composite sample a t  each station for analysis at the selected laboratory. Part of 

each recovered soil core will be visually described, the remainder of the core will be reserved 

for compositing into the sample for the particular station. Visual description will proceed 

following the guidelines of the Uniform Soil Classification System (USCS), indicating soil 

type, color, moisture content, relative density and other relevant information. 

The SPT sampler can be expected to provide a maximum volume of about 575 ml (milliliters); 

usually. however, the sampling conditions reduce this recovered volume significantly. There 

are two options for collection of the chemical sample: 

1 - Compositing over the length of the bore; or, 

2 - Discrete sampling from a particular layer demonstrating a high release of volatile 

organic compounds detected by PID. 

Under the first option, at  each station, the composite sample will be mixed from the reserved 

part of each core between 0.5 feet below ground and the final depth. With an expected final 

depth of 10 feet, this will allow a maximum of five SPT cores, with the fust core effectively 

being a maximum of 1 8  instead of 24 inches in length. This allows a probable maximum 

volume of about 2500 ml, with approximately 25 percent (about 625 ml) used for visual 

classification and approximately 75 percent (about 1875 ml) reserved for chemical analysis. 

The RCRA-characteristics tests and the TCLP-characterization analyses require about 710 ml 

(respectively, one bounce jar and two 8-ounce jars). There should be sufficient volume of 

sample reserved (710 ml required against 1875 ml available) for the analyses; however, 

considering the usual exigencies of field testing, only about half of the probable maximum 

volume may be available (about 950 ml). Should the initial boring a t  a single station fail to 

produce sufficient volume for chemical analysis, a second boring at that station will be made; 

the sample will be composited from both borings over the equivalent lengths of bore to the 

final depth, but visual descriptions will be provided only for the initial boring. 



Experience in drilling of the SBB-series in Area B indicates that the recovery ratio of samples 

is about 67 percent. ranging in particular borings between 43 and 76 percent. This gives an 

expectable volume for each SPT averaging about 385 ml and ranging between about 245 and 

435 ml. 

Under the second option, at appropriate stations, the sample will be taken from the layer 

showing a release of volatile organic vapor. However, since the maximum volume of recovered 

sample would be about 575 ml, with about 146 ml used for visual classification and about 

430 ml available for chemical analysis, insufiicient volume will be recovered from a given 

layer in a single bore for use. Multiple borings a t  that particular station will be advanced to 

the indicated layer for recovery of the balance of the sample for chemical analysis, with the 

visual description made only on the sample for that layer from the initial boring. 

The reserved part of each SPT will be placed in sample jars marked for each station (SBC-1, 

SBC-2 or SBC3) and for the relevant sampling level (probably 0-2,24,4-6.6-8 and &lo feet). 

Under the first option at a particular station, all of the reserved material from each level will 

be sent to the laboratory for compositing and analysis. Under the second option, the reserved 

material from the target level (for example, 4-6 feet from the first and second borings a t  

station SBC-2) will be sent to the laboratory for compositing and analysis; the remaining 

material reserved a t  that particular station will be returned to the borehole as backfill, with 

the sample jars placed in the decontamination drums for disposition. 

Following recent guidelines from the Environmental Protection Agency (EPA), spoils not sent 

to the laboratory from a boring will be returned to that boring following screening by 

Photo-Ionization Detector (PID). The remainder of the boring will be sealed with a 

bentoniteleement grout poured from the surface. 

4.1.1.4 Decontamination Reauirements 

The purposes of decontamination are only to reduce the potential cross-contamination 

between data stations, and to clean the equipment on arrival on site and departure off site. 

Decontamination of drilling tools and sampling equipment, before and after contact with site 

soils, will follow the standard practice of steam-cleaning. washing with a non-phosphate 



detergent solution, rinsing with distilled water and fml-rinsing with isopropanol, followed by 

air-drying. Decontamination fluids and materials, to include expended protective gear, will be 

contained a t  the temporary decontamination pad on site; the containment drums will be 

properly labeled and taken to the general drum-storage area for disposition. 

4.1.1.5 Personnel Protection 

Field activities a re  expected to take place in the most contaminated part of Area B. 

Considering the results of the RI/FS and the descriptions of disposal material, Level B is the 

most appropriate for protection of field personnel (Section 5.7.2). 

Under Level B, a practical expectation is that an individual can perform about 75 percent of 

the normally useful work under Level D, while still requiring the original length of time. This 

indicates that, under Level D, 10 hours of useful work can be performed in 10 hours, but only 

7.5 hours of useful work can be expected for 10 hours of labor under Level B. The differential 

time under Level B is spent on the protective equipment and personnel maintenance, and not 

strictly on field activities. 

4.1.2 Task 5 - Surveying and Mapping 

The three boring stations will be flagged following abandonment. A surveyor licensed in the 

Commonwealth will be shown these stations and other control points around Area B for 

mapping (Section 3.6). The surveyor will then calculate and represent on a suitable drawing 

(D-size) horizontal and vertical control for these indicated stations along with any others 

necessary for the provision of a representative map. All surveying and mapping will conform 

to Commonwealth requirements, but shall not exceed 0.1-foot of vertical or horizontal 

tolerance. The contour interval will be 1-foot. 

Baker's field representative need not be present during the surveying. The surveyor will be 

required to provide the completed and sealed report for Area B within 30 days of having been 

shown the data stations. 

4.2 Second Addendum -Quality Assurance Project Plan 

The Second Addendum to the Quality Assurance Plan (QAP-2A) provides quality control 

equivalent to EPA Level I1 (Section 3.41, herein called Level B. The provisions of Level B 



apply primarily to the chemical analyses of the soil samples. Other provisions of best 

professional practice apply to the drilling and sampling procedures and will be followed by the 

field team; these are reflected in the Standard Operating Procedures (SOP) cited below. 

4.2.1 Quality Control Procedures - Laboratory 

The analyses for RCRA-characteristics (Table 1-1) will require a sample volume of eight 

ounces (about 235 ml) in a single jar; the analyses for TCLPcharacterization will require two 

such jars (about 475 ml). The analyses for RCRA-characteristics are: Ignitability - D001; 

Corrosinty - D002; and Reactivity - D003. TCLP-characterization follows EPA Designations 

DO04 through D043, for the parameters listed on Table 1-1. 

Quality control procedures for the laboratory are described in  'Guidance for Conducting 

Remedial Investigations and Feasibility Studies Under CERCLA,' Interim Final, EPA 540 

G 8 9  004, OSWER Directive 9355 3-01, October 1988. The laboratory will comply with the 

relevant provisions of this guideline, along with NEESA requirements at  a level of quality 

assurance equivalent to EPA Level 11. The NEESA requirements will take precedence. The 

qualifications summary for the contracted laboratory appears in Attachment PNl. 

4.2.2 Quality Control Procedures - Field 

The general provisions of best professional practice include observance of the standard health 

and safety procedures, following the relevant ASTM guidelines, conforming to usual 

measurement tolerances, and so forth. The exercise of judgment by the Site Geologist will 

reflect his interpretation of best professional practice according to conditions encountered a t  

the site. The relevant SOP for this study are included in Attachment 4N2: 

F101: Borehole and Sample Logging 

F102: Soil and Rock Sample Acquisition 

F202: Water Level, Water-Product Level, and Well Depth Measurements 

F203: Photoionization Detector (PID) 

F301: Sample Preservation and Handling 

F302: Chain-of-Custody 

F303: Field Logbook 

F501: Decontamination of Drilling Rigs and Monitoring Well Materials 

F502: Decontamination of Chemical Sampling and Field Analytical Equipment 



4.2.3 Quality Control Procedures - Surveying 

The requirements for land surveying are presented in Sections 3.6 and 4.1.2. All surveying 

and mapping will conform to Commonwealth requirements, but shall not exceed 0.1-foot of 

vertical or horizontal tolerance. The contour interval will be 1-foot. The datum will be the 

State Plane Coordinate System, or some other general system as  otherwise specified by 

contract. The report from the surveyor will bear the surveyor's seal and a statement of 

certitication. 



6.0 SECOND ADDENDUM -HEALTH AND SAFETY PLAN (REVISION 1.0) 
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HEALTH AND SAFETY CONCERNS FOR ADDITIONAL ACTIVITIES 

5.1 Purpose 

The purpose of this section is to provide information that is specific to the additional soil 

boring/sampling activities to be conducted at  the Camp Allen Landfill, Area B (Site 11, Naval 

Base, Norfolk. This information is to be used in conjunction with the Health and Safety Plan 

(HASP) prepared by Baker in April of 1992. These activities are expected to be conducted in  

April of 1993. 

5.2 Proiect Personnel and ResvonsibMties 

The following personnel are designated to carry out the stated job functions for both on- and 

off-site activities. (Note: One person may carry out more than one job function, and personnel 

identified are subject to change.) The responsibilities that correspond with each job function 

are outlined below. 

PROJECT MANAGER: Ste~hen Kretschman 

The project manager is responsible for assuring that all activities are conducted in accordance 

with this HASP Addendum. The Project Manager has the authority to suspend field activities 

if employees are in danger of injury or exposure to harmful agents. In addition, the Project 

Manager is responsible for: 

Assisting the Project Health and Safety Officer in Site-Specific HASP development for 

all phases of the project. 

Designating a Site Health and Safety Offleer and other site personnel who will assure 

compliance with the HASP. 

Reviewing and approving the information presented in this HASP Addendum. 



PROJECT HEALTH AND SAFETY OFFICER (PHSO): Barbara Cumminm 

The Project Health and Safety Officer is responsible for general development and monitoring 

of compliance with the HASP. The PHSO will be the primary contact for inquiries a s  to the 

contents of the HASP. The PHSO will be consulted before changes to the HASP can be 

approved or implemented. The PHSO will also: 

Develop new protocols or modify the HASP as appropriate and issue amendments to 

the HASP. 

Resolve issues that arise in the field with respect to interpretation or implementation 

of the HASP. 

Monitor the field program through a regular review of field health and safety records, 

on-site activity audits, or a combination of both. 

Determine that all on-site personnel have received the required training and medical 

surveillance prior to entry onto the site. 

Coordinate the review. evaluation, and approval of the HASP. 

Approve changes to assigned PPE. 

SITE MANAGER: John Barone 

The Site Manager is responsible for assuring that all day-to-day activities are conducted in  

accordance with the HASP. The Site Manager has the immediate authority to suspend field 

activities ifemployees are subjected to a situation that can be immediately dangerous to life or 

health. The Site Manager's responsibilities include: 

Assuring that  the appropriate Baker health and safety equipment and PPE has 

arrived on site and that it is properly maintained. 

Coordinating overall site access and security. 

Controlling visitor access to hazardous areas. 



Approving all on site activities. 

Coordinating site safety and health issues with the SHSO. 

Assisting the SHSO in coordinating emergency procedures with the Naval Activity, 

emergency medical responders, etc., during site mobilization activities. 

Assuring compliance with site sanitation procedures and site precautions. 

Coordinating activities with Baker and subcontractor personnel. 

SITE HEALTH AND SAFETY OFFICER (SHSO): Barbara Cumminm 

The SHSO is responsible for the implementation of the HASP Addendum. The SHSO will 

also: 

Coordinate the pre-entry briefing and periodic (weekly) briefings. 

Assure that Baker monitoring equipment is properly calibrated and properly used. 

Assure compliance with site sanitation procedures and site precautions. 

Manage health and safety equipment, including instruments, respirators, PPE, etc.. 

that is used in field activities. 

Arrange emergency response provisions in  cooperation with Naval Activity 

Requirements, emergency medical care, etc., during site mobilization activities. 

Monitor conditions during field activities to assure compliance with the HASP and 

evaluate if more stringent procedures or a higher level of PPE should be implemented, 

and informing the PHSO and Project Manager. 

Prepare a dailylweekly report (in the field log book) as necessary, which may include 

al l  relevant health and safety events; recordkeeping of all personnel and site 

monitoring information; accident investigation and reporting; safety inspections; 



maintain a record of site conditions, personnel involved in field activities, and any 

other relevant health and safety issues. 

Oversee the decontamination of personnel and equipment. 

Determine safe boundary procedures for activities requiring Level C or higher 

protection levels. 

Suspend field activities if the health and safety of personnel are endangered. 

Audit the subcontractor training and medical surveillance records to verify 

compliance. 

Act a s  the Emergency Coordinator. 

FIELD TEAM LEADER: Tom Trebilcock 

The Field Team Leader is responsible for: 

Safety issues relevant to the tasks under h i i e r  direction. 

Determining safe boundary procedures for activities requiring Level D or D+ 

protection levels. 

Assuring that PPE is properly maintained. 

Following the responsibilities as outlined under Field Team Members, below. 

FIELD TEAM MEMBERS: (Not Applicable) 

The Field Team Members are responsible for: 

Familiarity with the HASP and HASP Addendum. 

Attending training sessions to review the HASP Addendum, and staying informed of 

additional safety and health information. 



Being alert to identified and unidentified hazards. 

Reporting unidentified hazards to the SHSO and Site Manager. 

Offering suggestions, ideas, or recommendations that may improve or enhance site 

safety. 

Complying with the contents of the HASP and HASP Addendum. 

Conducting site activities in an orderly and appropriate manner. 

Subcontractor personnel are responsible for: 

Complying with the conditions as outlined under Field Team Members. 

Obtaining the appropriate training, fit testing, and medical requirements under 29 

CFR 1910.120 and 1910.134, and providing this documentation to the Site Manager. 

Complying with the training and medical surveillance requirements as outlined in 

HASP and providing hisher own PPE that meets or exceeds the level of protection as 

outlined in this Addendum. 

SUBCONTRACTOR COMPANIES: 

Drilling Operations: 

Survey Operations: 

Industrial Marine Services. Inc. 

ENISCO-WadsworthlAlert Laboratories, Inc. 

NAVFACENGCOM REPRESENTATIVES: 

Ms. Susan Hauser, P.E., EIC (804) 445-8856 



ACTIVITY/BASE REPRESENTATIVES: 

Mr. Dave Forsythe 

FEDERAWSTATEnOCAL REPRESENTATIVES: 

Mr. Robert Thompson (EPA) 

Ms. Lisa El l s  (Dept. of Waste Management, Commonwealth of Virginia) 

5.3 Site Work Plans 

WP-2A, FSP-2A, and BAp-2A are discussed in previous sections of this document. 

5.4 Site Concerns 

There are several potential chemical, physical, and environmental hazards associated with 

the tasks of these activities, therefore, these hazards are discussed below. 

5.4.1 Chemical Hazards 

The chemical hazards are associated with those chemicals identified in the previous study 

related to Boring Numbers SBB-06, SBB-07, and SBB-08. The contamination consists of 

various volatile organic compounds (VOCs), and semivolatile organic compounds (SVOCs), 

some pesticideslPCBs, and various metals. Each of the VOCs is included along with the 

SVOCs (grouped as polynuclear aromatic hydrocarbons) in Tables 5-1 and 5-2, respectively. 

Material Safety Data Sheets (MSDSs) for these chemicals are included in Attachment 5-B. 

Procedures to follow in the event of a chemical exposure, are included as Attachment 5-C. 



TABLE 5-1 

CHEMICAIJPHYSICAL PROPERTIES OF CHEMICALS DETECTED DURING SOIL BORINGISAMPLING 
AT AREA B 

(8)  EL - Exposure Limit = A time-weighted average concentration for a normal eight-hour work day and 40-hour work week, to which nearly all 
workers may be repeatedly exposed, day after day, without expected adverse effect. The EL represents published Exposure Levels according to 
the following hierarchical order: (1) OSHA PELS; (2) NIOSH RELs; (3) ACCIIH TLVs; and, (4) other recognized sources. 

fi) IDLH -Immediately Dangerous to Life or Health. 
(c) Vapor Pressure = Expressed as mm1Hg a t  68'F (unless otherwise mentioned). 
(a) Specific Gravity = At 68°F (unless otherwise mentioned). (0)  J = Estimated 
CA - Suspected or Proven Carcinogen ppm - parts per million (in air) Skin - Potential for dermal absorption 
NA - Not Available mglm3 - milligrams per cubic meter (in air) ppb - parts per billion (in water) 

Chemical 

Methylene Chloride 

Acetone 

1,2-dichloroethene 

Ethylbenzene 

Hexone 
(4 methyl-2 pentanone) 

Toluene 

l,l,l-Trichloroethane 
(Methyl Chloroform) 

Xylenes 

- 
2-Butanone (MEK) 

Polynuclear Aromatic 
Hydrocarbons (as Coal Tar 
Pitch Volatiles) 

Subsurface 
Soil 

Boring 

SBB-08 

SBB-06 
SBB-07 

SBB-07 
SBB-08 

SBB-06 

SBB-07 
SBB-08 

SBB-06 
SBB-08 

SBB-07 

SBB-06 
SBB-08 

SBB-06 

SBB-06 
SBB-07 
SBB-08 

Exposure 
Limit (EL)(a) 

( P P ~  

25 

750 

200 

100 

50 

100 

10 
(skin) 

100 

200 

0.2 mg/m3 

Highest 
Concentration 

Detected 
(PP~)  

200 

6000 J(e) 

4,300 

30,000 

2,200 

16,000 

3,100 

200,000 

10,000 J 

23 J to 14,000 

Ionization 
Potential 

11.32 eV 

9.69 eV 

9.65 eV 

8.76 eV 

9.30 eV 

8.82 eV 

11.00eV 

8.44 - 8.66 eV 

9.64eV 

NA 

Specific 
Gravity@) 

1.33 

0.79 

1.27 (at 77T) 

0.87 

0.80 

0.87 

1.44 

0.86 to 0.88 

0.81 

N A 

IDLH6) 
( P P ~ )  

5,000 (CA) 

20,000 

4,000 

2,000 

3,000 

2,000 

600 (CAI 

1,000 

3,000 

700 mgIm3 
(CA) 

Vapor 
Pressure(4 

350 mm 

180mm 

180 - 264mm 

10 mm 
(at 79°F) 

16 mm 

20 mm 
(at 65T) 

19 mm 

7-9 mm 

71 mm 

N A 



TABLE 5-2 

CHEMICAL EXPOSURE INFORMATION 

A summary of exposure symptomslroutes of entry for chemicals detected during soil 
boringkampling at Area B. 

eadedness numbness, and tingling 
usea; eydskin irritant; 

1,2-dichloroethene 

irritation. dermatitis; cardiac 

Polynuclear Aromatic 
Hydrocarbons (as Coal Tar 
Pitch Volatiles) 



The PesticidesiPCBs and Metals identified during the previous study, are not included in the 

aforementioned tables but are listed below, due to their low potential for exposure during the 

soil boring operations. 

Metal - Max. Conc. (m&g) 

Antimony 
Arsenic 
Barium 
Iron 
Lead 
Manganese 
Nickel 
Zinc 
Selenium 

J = estimated L = biased low 

Metal - 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Mercury 
Thallium 
Vanadium 
Silver 

Max. Conc. (m@kgJ 

5.4.2 Physical Hazards 

The physical hazards include working around heavy equipment; all personnel are instructed 

to maintain safe distances from heavy equipment operations. 

5.4.3 Environmental Hazards 

The environmental hazards include exposure to native flora and fauna as  discussed in the 

HASP. 

6.4.4 Tasks-Specific Hazards 

Listed below are summaries for the hazards associated with each of the site tasks. 

Task I - Soil Borine:-Samvlinq 

Chemical 

Potentiallycontaminated mud, etc., in eyes or on skin. 
Skin contact with contaminated soil. 
Ingestion of contaminated soils from hand to mouth contact. 
Inhalation of volatile contaminants or volatile fraction of semivolatile contaminants. 



Elevated noise levels from heavy equipment operations. 
Lifting hazards (muscle strain). 
Skin irritation from contact with insects and vegetation. 
Contact with underground utilities. 
Interaction with native and potentially hostile animal lie. 
Heavy objects landing on fooVtoe or head. 
Stripdtripdfalls from sloped, uneven terrain. 

Task 2 - Surveving 

Chemical 

Ingestion of contaminated material from hand to mouth contact. 

Slips/tripslfalls - sloped, uneven terrain, crawling over and under obstacles. 
Skin irritation from contact with insects and vegetation 
Interaction with native and potentially hostileanimal life. 

5.5 Site Conditions 

The prevailing winds are expected to be from the west-southwest. Anticipated weather 

conditions include mild to warm temperatures between 50" and 75°F. The on-site Command 

Post will be the Baker Site Trailer which will be located in the Support Zone. Work Zones are 

to be established according to the HASP. The Buddy System will be in effect a t  all times when 

there is a known or suspected hazard. Personnel will not perform site investigative activities 

without being accompanied by additional site personnel. Sanitationlsite precautions will be 

followed as defined in the HASP. 

5.6 Monitoring Requirements 

The frequency of monitoring, according to the task and instrumentation, is provided in 

Table 5-3. Instrumentation to be used will include a PID/FID, and an Oxygen/Combustible 

Gas Meter as outlined in Section 5.6.2. Monitoringwill be performed as follows. 

5.6.1 Point Source 

Point source monitoring (monitoring at  the source of the ~amplin~nvestigative activity) will 

be performed during each sampling task, according to Table 5-3. 



TABLE 5-3 

MONITORING EQUIPMENT AND FREQUENCY FOR EACH TASK 
CONDUCTED AT AREA B 

C - - 
D - - 
B - - 
PID = 
FID = 
NR = 

Initially - At start ofjob task to contirm designated protection level. 
Periodically - When site condition or set-up changes, or when a new area is 
entered. 
Continuously - Monitor levels continuously. 
At the discretion of the SHSO. 
Background -To determine if background levels are less than 3 mu. 
Photo Ionization Deteetor 
Flame Ionization Detector 
Not Required 

oxygen/ 
Combustible 

Gas Meter 

C 

NR 

J o b  Task 

Soil Boring Sampling 

Surveying 
r 

Note: As air concentrations are measured, they should be documented. In the case of 
continuous monitoring, every 15 to 30 minutes. 

PID 
o r  

FID(1) 

C 

NR 

(1) A flame ionization detector is mandatory during all intrusive activities where methane 
gas is anticipated (i.e., landfills). 



6.6.2 Personal Monitoring 

Personal monitoring will be accomplished using realtime instrumentation directed a t  the 

breathing zone of work party personnel. Breathing zone (bz) monitoring will be ~erformed 

initially, and each time a level is detected at  the wint  source. The guidelines below identify 

the protection levels required according to the concentrations measured in the breathing zone. 

Background(2) = Level D 
> I mu above background for up to 1 continuous minute = Level C 
>1 mu above background up to 5 continuous minutes = Level B or Stop Work and 
consult SHSO 
Instantaneous peak concentrations >10 mu = Level B or Stop Work and consult 
SHSO 

(1) PID with 11.7 eV ultraviolet lamp. 
(2) Background is typically 1 to 2 mu. 

Oxygen/Combustible Gas Meter* 

Combustible Gas Meter 

< 10% of the Lower Explosive Limit (LEL) = continue working 
> 10% of the LEL* = Stop Work immediately and consult SHSO 

Oxygen Meter 

19.5% to 22% = continue working 
< 19.5% or >22% = Stop Work immediately and consult SHSO 

*Used to evaluate physical safety in conjunction with PID or FID. 

As work progresses, the scope of monitoring may be extended based on monitoring results, 

odor detection, changing work conditions, and signs or symptoms of exposure. Any or all of 

these conditions will be immediately investigated and acted upon by the SHSO. 



5.6.3 Perimeter Monitoring 

The frequency of perimeter monitoring (monitoring performed at  borders beyond the Support 

Zond'fence line") will be dependent on the concentrations found in the breathing zone of work 

party personnel. Therefore the following action levels are in place: 

The PIDlFID will be used periodically to scan the perimeter a s  a means of 

documenting any volatile releases that may extend past the work zone, when volatile 

concentrations exceed 50 mu a t  the point source or 10 mu at  the breathing zone. 

5.7 Personal Protective E a u i ~ m e n t  

5.7.1 Levels of Pmtection 

The required personal protective equipment for each level of protection is listed below. 

S w c  information regardiig respiratory proteetion is detailed in Section 5.6.3. 

(1) Required for activities conducted near drill rigs and at  the discretion of the SHSO for 
other Activities. 



Changes to the type of PPE required under each level of protection may be instituted by the 

SHSO with the approval of the PHSO. 

6.1.2 Site-Specific Levels of Protection 

Based on an  evaluation of potential hazards the levels of personal protection have been 

designated for the following tasks. Upgrading or downgrading the level of protection will be 

based on real time monitoring and working conditions. Changes in level of protection will be 

the responsibility of the SHSO. 

Note: No single combination of protective equipment and clothing is capable of protection 

aga ins t  a l l  hazards. PPE will be used i n  coniunction with safe work uractices. 

decontamination, and good uersonal hycriene. 

EXCEPT IN EMERGENCY SITUATIONS, CHANGES TO THE SPECIFIED LEVELS OF 
PROTECTION SHALL ONLY BE MADE WITH THE APPROVAL OF THE SITE 
HEALTH AND SAFETY OFFICER AND THE SITE MANAGER, IN CONSULTATION 
WITH THE PROJECT HEALTH AND SAFETY OFFICER AND PROJECT MANAGER. 

6.1.3 Respiratory Protection 

Location 

Camp Allen Landfill. Area B 

Camp Allen LanCill. Area B , 

Site-specific respiratory protection requirements as outlined below will comply with the 

procedures outlined in  Attachment 5-A - Baker Safety SOPS. The criteria for using these 

types of respiratory protection have been determined by qualified Baker personnel in  

compliance with OSHA Standard 29 CFR 1910.134. 

Job Task 

Soil Boring - Sampling 

Surveying 

Level of Protection 

B 

X 

D+ C D 

X 

Other 



Level B 

Either the "North" NIOSH-eertified Air L i e  Respirator (ALR) system (four-person manifold) 

with 5-minute escape pack or "North" Self-Contained Breathing Apparatus' (SCBAs) will be 

used a t  this level. The line-of-site worker will be equipped with an SCBA on standby for 

emergency rescue purposes. This individual may also be responsible for monitoring the 

supplied air system with the SHSO's approval. 

Level C 

The "North" or WSA" full-face NIOSH-certified negative pressure Air-Purifying Respirator 

(APR) with an  organic vapor/HEPA cartridge is the appropriate cartridge for use with the 

detected hazardous  mate r i a l s  and the  measured contaminant  concentrat ions.  

Upgradesldowngrades in  this level of respiratory protection will be based on measured 

"realtime" air contaminant concentrations and the SHSO'S observations. 

Car t r idge  changeover will  occur when one or  more of the  following have been 

observed: exposure duration greater than eight hours for vaporlgas cartridges; breathing 

resistance; a noticeable odor or taste; eyelthroat irritation; and other indicators such a s  

end-of-service life indicators for specialty filter cartridges. 

Level D+ 

A NIOSH-certified negative pressure APR, meeting all the requirements identified under 

Level C, will remain on standby a t  this level. 

5.7.4 Care and Cleaning of Personnel Protective Equipment 

Provisions for the care and cleaning of personal protective equipment used on site can be found 

in Attachment 5-A - Baker Safety SOPS. Responsibility for compliance with these provisions 

lies with the Site Manager andlor FieldTeam Leader. 



6.8 Support Information 

Information concerning Communication. Decontamination, Emergency Procedures and other 

subject areas not discussed in this addendum, but can be found in the HASP prepared by Baker 

in April 1992. 

5.9 OSHA Training History 

Training history for project personnel is  presented in Table 5-4. Qualifications for 

subcontractors will be reviewed prior to site startup by the SHSO. Training certifcates for all 

site personnel will be maintained in the Baker Site Trailer. 

Declaration of HASP Addendum Review 

All site personnel will be required to review and become familiar with this information and 

applicable information provided in the HASP, and sign the declaration form provided in 

Attachment 5-D, prior to the start of activities. 



TABLE 5-4 

Personnel 

Stephen Kretschman 

Barbara J. Cummings 

John Barone 

Tom Trebilcock 

OSHA TRAINING HISTORY OF BAKER PROJECT PERSONNEL* 

Antic i~ated Site Activities 

Project Manager 
(non-field activities) 

r Project Health and Safety 
Site Health and Safety Officer 

r Site Managerproject Geologist 

r Environmental Scientist' 
Field Team Leader 

Training Status 

40-hr. training completed: NA 
r Supervisory training: NA 
r Rhr. refresher completed: NA 
r First Aid Training: NA 
r CPRTraining: NA 

Medical surveillance: 08/92 

40-hr, trainingcompleted: 10191 
r Supervisory training: 09/91 
r 8-hr. refresher completed: 08/92 
r F i t  Aid Training: 11/91 
r CPR Training: 02/93 
r Medical surveillance: 05/92 

r 40-hr. trainingcompleted. 09/87 
r Supervisory trainiing: 05/87 
r Rhr. refresher completed: 03/93 
r First AidTraining: 04/92 
r CPRTraining: 04/92 
r Medical surveillance: 07/92 

r 40-hr, training completed: 06/92 
r Supervisory trainiing: NA 

8-hr. refresher completed: NA 
First AidTraining: 07/92 
CPRTraining: 07/92 

r Medical surveillance: 07/92 

* Training history for contractor personnel will be maintained in the Baker Site Trailer. 
NA - Not Applicable 



ATTACHMENT 4-A11 
SUMMARY STATEMENT OF LABORATORY QUALIFICATIONS 



MARTIN MARIEHA ENERGY SYSTEMS, IRC. * m m r e e x x u 3  
OM 4WI. TENNUWE 37UI.mPdl 

January 16, 1992 

- - - - - - -- 

Port Hueneme, California 930434014 

Dur Ms. Ford: 

TU is h respoa6e to yo= q u e :  (Sr ! 1 W S 2 ,  &td tducb 29, 11991) for th a~rova l  of 
WadnvortblALert Laboratory, In&, in accordance with the Naval Enera and Enviroamenul Support 
Activity (NEESA) document .fanpiing and ChmicatAnalyst &qukmem for the Navy Imtalhtion 
Rmomlion A.qprun, NeaSA 202447B. Our racordr at the Aariytial Environmeaul Suppoa 
Group (AESEt), of Mutin Muiota E a q  Syrtemr, ha. k d h t a  that: 

1. Thc hhtofy qwlitg ~ c c . p h  (LQAP) wu m i d  by AESa m July 9,1991. 

2 Perforrrrrmcs EvlIudon (PE) lampla were submittal to the labomtory on July 15,1991. 
Remedial PE br Pcstidda/palphIariastad biphenyl (PCB) mdy& wss rubmined on 
Dcconlbcr 4, 1991. 

3. 3. audit of the laboratory Wty canductad on November 6 md 7.1991. 

4. Tha hboratory complctad Itr rupomc to the LGAP redm on Augwt 26 md Dscsmber 17, 
1991. 

5. 'Ihs labrato y umcddly mmpletcd tho anrlyli of PEmnples hr wlatiler, rcmivolatncs, and 
me&. Thc bboratoy rrrpwdcd b the PE data p d g e  review on DaPnbcr 17, 1991. 
Remedial PB br PParricidJPCB lnalylir wu cornplated by the laborstory on 
December 20.1991; aad w miawed and rctptal by Ae90 on January 6,1992 

6. The laboratory latirCacbdy mpoaded to audit find+ on Dccunba 17,1991. 

AESQ diapaition reprdkq W ~ A b r t  Lbontory, hc., North Canton. Ohio, L that the 
labartory hu complsttd the rssisv p- u outlined in the NEESA r o q u i t c m s r r t l . ~ i ,  and 
may ba utilized to pmvido u d y h l  ruppon to Nrvg htdhtion Ratoration Program. 'Ibe 
W t o r y  MUST dcmolytrate t a r d h c r e a a  to Navy propun rcquiremanb ~ ~ g :  

2. Implementation of NBESA Quality Control (QC) requirements for control charts and an in- - PC 



lYlk Kathy Fold 

3. Submiubn of monthly p r o w  m p t ~  on a I C ~  b k  

me following information was list& in the approval request of WadrwrthlAlert: 

ptolecr: NavrlSurfrsW~Ceatu,WhitcOnL,MD 
EaiI@euriq F i  Qcupestrs D k b h  
Remedial proleot M m q w  David J. C1IYQ or Frank ktu& (202) 433-3760 
Primc Contract~r: Makalm Pirnia 
Prime Poiot of ?.aary hiull~i~, (a04) 8734700 
Contract Number: N62477gEC0600 

P W  feel fm to call me at (615) 574-7251, if yw have my q h n r  in thb mgrrd 

AhmtdAHaloumo 
hbontoy Rctricw Coordinator 
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BOREHOLE AND SAMPLE LOGGING 

1.0 PURPOSE 

This SOP provides general reference information and technical guidance on borehole and 

sample logging. Borehole logs provide information that is used in the determination of 

geological conditions, assessment of contaminant distribution, and the evaluation of remedial 

actions. 

2.0 SCOPE 

This SOP provides descriptions of the standard techniques for borehole and sample logging. 

These techniques shall be used to provide consistent descriptions of subsurface lithology for 

each boring that is logged. While experience is  the only method to develop confidence and 

accuracy in the description of soil and rock, the field geologistlengineer may develop adequate 

c l a s s ~~ca t i ons  through careful, thorough observation and consistent application of the 

classification procedure. 

3.0 DEFINITIONS 

Soil classifications and terms are given in Sections 5.2 and 5.3. Rock classification and terms 

are presented in Section 5.4. 

6 0  RESPONSIBILITIES 

Project Manager - It is the responsibility of the Project Manager to ensure that field personnel 

responsible for borehole logging a re  familiar with these procedures. I t  also is the  

responsibility of the Project Manager to ensure that the appropriate documents (e.g.. test 

boring logs. field logbooks, ek.) have beencorrectly and completely filled out by thedrilling 

inspector. 

Field Team Leader - The Field Team Leader is responsible for the overall supervision of the 

drilling and boring activities, and for ensuring that each borehole is completely logged by the 

responsible drilling inspector. The Field Team Leader also is responsible for ensuring that all 

drilling inspectors have been briefed on these procedures. 
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Drilling Inspector - The drilling inspector (site geologist) is responsible for the direct 

supervision of boring and sampling activities. It is the Drilling Inspector's responsibility to log 

each boring, document subsurface conditions, complete the appropriate forms, and direct the 

drilling crew (or drilling supervisor). 

6.0 PROCEDURES 

The classification of soil and rock is one of the most important jobs of a drilling inspector or site 

geologist. I t  is imperative that the drilling inspector understand and accurately use the field 

c l a s ~ ~ c a t i o n  system described in this SOP to maintain a consistent flow of information. This 

identifcation is based on both visual examination and manual testa. The results of the boring 

activities, including soil and rock classifications, shall be recorded on a Field Test Boring 

Record (see Figure 1) or the field notebook. 

6.1 Test Boring Record 

Each boring shall be fully described in a Field Test Boring Record (Figure 1). The drilling 

inspector shall log the boring, as it is being drilled, by recording relevant data on the Boring 

Record. I t  may be more appropriate to record the boring information in a bound field log book 

in cases where the information will not easily fit on the boring record. Field Test Boring 

Records may then be transcribed from the field log book, but must be completed a t  a minimum, 

on a weekly basis. The Field Test Boring Records must be completely filled out and signed 

prior to demobilization from the field activity. Field Test Boring Records must also be legible. 

Completed Field Test Boring Records shall be converted to report format using a Test Boring 

Record. An example of a completed Test Boring Record is provided in Attachment A. 

The data which is to be includedon the Boring Records, when applicable is listed below. 

1. Project name, location, and Contract Task Order Number. 

2. Date(s). 

3. Identifying number and location of each boring. 

4. If required, soil classifications and associated depths in accordance with the Unified 
Soil Classification System (see Section 5.2 and Attachment B). These classfiations 
will be noted in the field by the drilling inspector and revised, if necessary, based on 



Figure 1 
SOP FlOl FIELD TEST BORING RECOIR RevisionNo.:( 
Date: OY10t92 

PROJECT: ?-Gq Page 3 of 15 

5.0. NO.: &.C1\0 - 514'5%U - BORING NO.: R-\ 
COORDINATES: EAST: NORTH: 
ELEVATION: SURFACE: TOP OF STEEL CASING: 

RlLLlNG CO.: A\sc. b,C,%&o?\c 5 BAKER REP : R .b~\\\ 
RILLER: M.~.E;,\\L~ BORING NO.: a-\ SHEETAOF a 



SOP F l O l  

FIELD TEST BORING RECORD RevisionNo-:t Date: 0l/10192 

Page 4 of 15 

PROJECT: n~\\&,y,a. T-CO? 
S.0. NO.: \90\(1 - 5\ - <RU BORING NO.: %- \ 

DRILLING CO.: P\TFr R \ \ c c i n b q  BAKER REP.: R.Lue\\i 
DRILLER: A;\ , \I BORING NO.: 6-\ SHEETAOF& 
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laboratory analysis and review. Both field determined USCS soil classification and a 
soil description shall be included on the log. 

5. Depth limits. and the type and number of samples taken. 

6. The number of blows required for each six-inch penetration of a split-spoon sampler 
and for each 12-inch penetration of casing. The percentage of sample recovered. 
hammer weight, h l l  length, and hydraulic pressures to push thin-walled tubes. 

7. Depth to water as first encountered during drilling operations, along with the method 
of determination. Any distinct water bearing zones shall also be delineated. 

8. Loss of drilling fluid and the interval over which loss occurred. 

9. IdentXicationof equipment used, including type of drilling rig, auger types and sizes. 
etc. 

10. Start date and completion dates for the boring. 

11. Name of the drilling company and the driller. 

12. S i  and length of the casing used in each hole. 

13. Observations of visual contamination. 

14. Field instrument readings (i.e.. photoionization detector, organic vapor analyzer). 

As the boring is advanced, the inspector shall evaluate the samples and the cuttings to 

determine the location d each stratigraphic unit. The descriptions should contain color, grain- 

size, consistency moisture, etc.. in addition to the USCS classXication category (Section 5.3.7). 

Each sample collected for chemical or geotechnical analysis shall be handled a s  described in 

SOP #F102. 

5.2 Soil Classification 

The data shall be recorded on a Field Test Boring Record, or in a field logbook. The method of 

deriving the classification should be described, or  reference made to this SOP or other 

applicable manuals. Both the soil classxcation and the soil descriptions must be entered on 

the Field Test Boring Record. If required, the soil classification shall consist of the two-letter 

USCS classification; the soil description shall be much more detailed. 
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Where required, soils will be classified according to the Unified Soil Classification System 

(USCS). This method of classification is detailed in Attachment B and identifies soil types on 

the basis of grain-size and liquid limits, and categorizes them through the use of two letters. 

Although some laboratory testing is required for full USCS classification, preliminary 

classifications may be made in the field. 

Fine-grained soils are smaller than the No. 200 sieve and are of two types: silt 0 and clay (C). 

Some classification systems define size ranges for these soil particles, but  for field 

classification purposes, they are identified by their respective behaviors. Organic material (0) 

is a common component of soil but has no size range; it is recognized by its composition; peat is 

designated by "Pt." Coarse-grained soils are divided into sand (S) or gravel (G). The careful 

study of the USCS will aid in developing the competence and consistency necessary for the 

classification of soils. 

The second letter of the two-letter USCS symbol provides information about the grain size 

distribution of granular soil, or the plasticity characteristics of fie-grained soils. These 

second letter modifiers are (PI poorly gradedlwell sorted, (W) well gradedlpoorly sorted. (C) 

clayey, (M) silty. (L) low plasticity, or (H) high plasticity. 

5.3 Soil Descriptions 

The Test Boring Records shall contain complete soil descriptions in addition to the two-letter 

USCS classiGcation, ifrequired. Soil descriptions include the following components: grain size 

identication with descriptive terms indicating the relative percentage of each grain size, 

color, consistency or relative density, moisture content, organic content, plasticity, and other 

pertinent observations such as visual contamination, HNu measurements, ete. A summary of 

the soil description components is given in Attachment C. 
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6.51 Grain Size Identrtication 

In nature, soils are comprised of varying size, shape, and combinations of the various grain 

types. The following terms are used to indicate soil grain size 

Cobbles 
Coarse gravel 
Fine gravel 
Coarse sand 
Medium sand 
Fine sand 
Silt 
Clay 

S i  Limits 

3-inches to 12-iinches 
3 4 - i i e s  to Binches 
4.76 mm (# 4 sieve size) to 3/4-i ies 
2 mm (# 10 sieve size) to 4.76 mm 
0.42 mm (# 40 sieve size) to 2 mm 
0.074 mm (# 200 sieve size) to 0.42 mm 
0.002 mm to 0.074 mm 
less than 0.002 mm 

The proportion of each grain size (by weight percent) is indicated using the descriptive terms: 

Trace 0 to 10 percent 
Little 10 to 20 percent 
Some 20 to 35 percent 
And (or an adjective form of the grain size, i.e.. sandy, silty, clayey) 35 to 50 percent 

Some examples of soil grain size descriptions are: 

Silty fine sand: 50 to 65 percent fine sand and 35 to 50 percent silt. 

Medium to coarse sand, some silt: 65 to 90 percent medium to coarse sand. 20 to 35 
percent silt. 

Fine sandy silt, trace clay: 50 to 65 percent silt, 35 to 50 percent fine sand, and 0 to 10 
percent clay. 

The soil type may be classified as noncohesive, granular soils or as  cohesive, fine-grained soils 

as discussed in Section 5.3.3. The grain shape of a soil usually does not need to be determined 

unless unusual or unique features are readily apparent. 

5.52 Color 

Soil colors shall be described utilizing a single color descriptor preceded, when necessary, by a 

modifier to denote variations in shade or color mixtures. A soil could therefore be referred to 

a s  "gray" or "light-gray" or "blue-gray". Since color can be utilized in correlating units 
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between sampling locations, i t  is important for color descriptions to be consistent between 

borings. 

Colors must be described while the sample is still moist. Soil samples shall be broken or split 

vertically to describe colors because sampling devices tend to smear the sample surface 

creating color variations between interior and exterior. 

The term "mottled" shall be used to indicate soil irregularly marked with spots of different 

colors. Soil color charts shall not be used unless specified by the Project Manager. 

6.3.3 Relative Density and Consistency 

To classify the relative density andlor consistency of a soil, the drilling inspector first shall 

identify the soil type. Granular mils contain predominantly sands and gravels. These types of 

soil are noneahesive (particles do not adhere well when compressed). Conversely, fine-grained 

soils which contain predominantly silts and clays are cohesive (particles will adhere when 

compressed). 

The density of noncohesive, granular soils or the consistency of cohesive soils is classified 

according to standard penetration resistances obtained from split barrel sampling performed 

according to ASTM D-1686. Standard penetration resistance is the number of blows required 

to drive a split-barrel sampler with a two-inch outside diameter 12-inches into the material 

using a 140-pound hammer falling freely through 30-inches. In cases were geotechnical 

information is required, the standard penetration test is performed by driving the sampler 

through an l&inch sample interval, the number of blows will then be recorded for each six- 

inch increment. The density designation of granular soils is obtained by adding the number of 

blows required to penetrate the last 12 inches of the sample interval. I t  is  important to note 

that if gravel and rock fragments are broken by the sampler, or if rock fragments are lodged in 

the tip, the resulting blow count will be erroneously high, reflecting a higher density than 

actually exists. This must be noted on the Field Test Boring Record and referenced to the 

sample number. In cases where soil sampling for environmental analytical analysis is 

required, 24-iich spoon barrels can be used in order to obtain a sufficient quantity of sample 

for required analysis. Accordingly, the second and third six-inch increments will be used to 

calculate the relative density. 
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The relative density designations for noncohesive soils are: 

Designation 

Very loose 
Loose 
Medium dense 
Dense 
Very dense 

Standard Penetration Resistance (Blows w r  Foot) 

Less than 4 
4to10 
10 to 30 
30 to 50 
Greater than 50 

The consistency of cohesive soils is also determined by blow counts as shown: 

Designation 

Very Soft 
Soft 
Medium Stitf 
stiff 
Very Stiff 
Hard 

Standard Penetration Resistance (Blows per Foot) 

Less than 2 
2ta4 
4to8 
8to15 
15 to 30 
Over 30 

Bh4 Moisture Content 

Moisture content is  estimated in the field according to four categories: dry, damp, moist, and 

wet: 

Desimation Moisture Content 

Dry 
Damp 
Moist 
Wet 

0 to 10 percent 
10 to 20 percent 
20 to 35 percent 
35 to 50 percent 

Littlelno perceptible moisture 
Some perceptible moisture - not compactable 
Compactable 
Above compactable range 

Little or no water should appear in dry soil. Wet soils appear to contain all the water they can 

possibly hold (i.e., saturated). Damp and moist are subjective. Laboratory tests for water 

content shall be performed if the natural water content is important. 
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Stratification can only be determined after the split-barrel sampler is  opened. Typically. 

bedding thicknesses are described as follows: 

Indistinct 
Laminated 
Very thin 
Thin 
Medium 
Thick 
Massive 

Bedding Suacing 

No bedding apparent 
Less than W i c h  
l/2-inch to 1-inch 
1-inch to 4-iiches 
4 - i i e s  to 1-foot 
1-foot to 3-feet 
Greater than three feet 

The texturelfabrichedding of a soil shall be described, where appropriate. Texture is described 

as the relative angularity of the soil particles: rounded, subrounded, subangular, angular. 

Fabric shall be noted a s  to whether the particles are flat or bulky and whether there is a 

particular relation or orientation. The bedding structure also shall be noted (e.g., stratified. 

lensatic, nonstratified, heterogeneous varved, etc.). 

6.3.7 Summary of Soil Descriptions 

In summary, soils shall be classified in a similar manner by each drilling inspector. The soil 

description shall include: 

Soil grain size with appropriate descriptors 
Color 
Relative density andlor consistency 
Moisture content 
Stratification 
Texturelfabridbedding 
Other distinguishing features 

These descriptors are evaluated and the soil classified according the USCS system. All 

information, measurements and observations shall be legibly recorded on a Field Test Boring 

Record. 
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6.4 Sedimentarv Rock Classifications 

Rocks a re  grouped into three main divisions: sedimentary, igneous, and metamorphic. 

Sedimentary rocks are the most predominant type exposed a t  the earth's surface. As such, this 

section will consider only classitleation of sedimentary rocks. Standard geologic references 

should be used for the complete classification of sedimentary, igneous and metamorphic rocks. 

For the purpose of completing the Field Test Boring Record in the field, sedimentary rocks 

should be classified using the following hierarchy: 

Rocktype 
Color 
Bedding thickness 
Hardness 
Fracturing 
Rock Quality Designation 
Weathering 
Other characteristics 

There are numerous names for sedimentary rocks such a s  sandstone, shale, siltstone. 

claystone, conglomerate, limestone, dolomite, coal, etc. The drilling inspector should select 

the most appropriate rock type based on experience. Some of the references listed i n  

Section 7.0 provide a more complete discussion of sedimentary rock types. 

In addition to selectinga rock type, the drilling inspector should record the grain size (and 

composition of grains and cement, if apparent) on the Field Test Boring Record. The following 

designation should be used to describe grain size in sedimentary rocks: 

Designation 

Cobbles 
Pebbles 
Granules 
Very Coarse Sand 
Coarse Sand 
Medium Sand 
Fine Sand 
Very Fine Sand 
Silt 
Clay 

Grain Size Diameter 

Greater than 64 mm (2.5-inches) 
4 mm (0.16-iiches) to 64 mm 
2 mm (0.08-inches) to 4mm 
1mmto2mm 
0.5mmtolmm 
0.25 mm to 0.5 mm 
0.125 mm to 0.25 mm 
0.0625 mm to 0.125 mm 
0.0039 mm to 0.0625 mm 
Smaller than 0.0039 mm 
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For individual boundaries of grain size, a scale can be used for coarse-grained rocks. However, 

the division between silt and clay likely will not be measurable in the field. This boundary 

shall be determined by use of a hand lens. If the grains cannot be seen with the unaided eye, 

but are distinguishable with a handlens (5x magnification) the grain size is silt. If the grains 

are not distinguishable with a handlens, the grain size is clay. 

6.42 Color 

The color of rock can be determined in a manner similar to that for soil samples. Rock cores or 

fragments shall be classified while wet, when possible. Rock color charts shall not be used 

unless speciihl by the Project Manager. 

5.43 Bedding Thickness 

The bedding thickness designation for soils (Section 5.3.6) shall also be used for rock 

descriptions. 

6.44 Hardness 

The hardness of a rock is a function of the compaction, cementation, and mineralogical 

composition of the rock. A relative scale for sedimentary rock hardness follows: 

Very Soft - Very soft indicates that the rock is easily gouged by a knife, easily 
scratched by a fingernail, andlor easily broken by hand 

Soft - Soft indicates that the rock may be gouged by a knife, scratched by a fmgernail, 
-cult to break by hand, and/or powders when hit by a hammer. 

Medium Hard - Medium hard indicates that the rock is easily scratched by a knife 
andlor is easily broken when hit by a hammer. 

Hard - Hard indicates that the rock is difficult to scratch with a knife but may be 
broken with a hammer. 

Very Hard - Very hard indicates that the rock is diff~cult to break with a hammer. 

Note the difference in usage between the words "scratchn and "gouge". A scratch shall be 

considered a slight depression in the rock while a gouge is much deeper. 
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6.4.5 Fracturing 

The degree of fracturing or brokenness of a rock is described by measuring the fractures or 

joint spacing. After eliminating drilling breaks, the average spacing is measured and is 

described by the following terms: 

Very Broken - Less than a two-inch spacing between hc tu r e s  
Broken - A two-inch to one-foot spacing between fractures 
Blocky - A one-foot to three-foot spacing between fractures 
Massive -A three-foot to ten-foot spacing between fractures 

6.4.6 Rock Quality Designation 

The structural integrity of the rock can be approximated by calculating the Rock Quality 

Designation (RQD) of cores recovered. The RQD is determined by adding the total lengths of 

all pieces exceeding four inches and dividing by the total length of wre run: 

RQD (46) = r/l x 100 

Where: 

r = Total length of all pieces of the lithologic unit being measured, which are greater than 
four inches, and have resulted from natural breaks. Natural breaks include 
slickenslides. joints, compaction slicks, bedding plane partings (not caused by drilling) 
friable zones, etc. 

1 = Total length of wre run. 

The results of the RQD calculations shall be recorded on the Field Test Boring Record. 

6.4.7 Weathering 

The degree of weathering is a significant parameter that is important i n  determining 

weathering profiles and also is useful in engineering designs. The following terms can be 

applied to distinguish the degree of weathering: 

Decomposed - Soft to very soft, bedding and fractures indistinct, no cementation. 

Highly weathered - very soft to soft, with medium hard relic rock fragments, little to 
moderate cementation. Vugs and openings in bedding and fracture planes, some of 
which may be filled. 
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Weathered - Soft to medium hard. Good cementation, bedding and fractures are 
pronounced. Uniformly stained. 

Slightly weathered - Medium hard. Fractures pronounced, nonuniform staining, 
bedding distinct. 

Fresh - Medium hard to hard. No staining. Fractures may be present, bedding may or 
may not be distinct. 

5.48 Other characteristics 

The following items should be included in rods description, where applicable: 

Description of contacts between rock units (sharp or gradational) 
Stratifleation 
Description of any filled cavities 
Cementation (calcareous, siliceous, hematitic, etc.) 
Description of joints and open fractures (with strike and dip. ifpossible) 
Observation of the presence of fossils 

6.49 Additional Terms 

The following terms also are used to further identify rocks: 

Seam - thin (12iches or less), probably continuous layer. 

Some - Indicates signif~cant (15 to 40 percent) amounts of an accessory material. 

Few - Indicates insignif~cant (0 to 15 percent) amounts of an accessory material. 

Interbedded - Indicates thin or very thin alternating seams of material occurring in 
approximately equal amounts. 

Interlayered - Indicates thick a l ternat ing seams of material  occurring i n  
approximately equal amounts. 

6.0 QUALITY ASSURANCE RECORDS 

Quality Assurance Records shall consist of completed Field Test Boring Records and Test 

Boring Records. 
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EXAMPLE TEST BORING RECORD 



laker Environmental, ~nr. , I 

TEST BORING RECORD 
PROJECT: Building P-64 
5.0. NO.: 19010-51-SRN BORING NO.: 6-1 
COORDINATES: EAST: NORTH: 
ELEVATION: SURFACE: TOP OF PVC CASING: 

RIG: Mobile 6-57 I . I I I 

I I I I I I I I 
REMARKS. Advanced boring to 14 ft takiag continuous %foot split-spoon samples; no monitoring well installed - 

borehole grouted to surface. 

SAMWE TYPE 
5 = Splitspoon A -Auger 
T - ShelbyTube W -Wash 
R - AirRotary C -Core 
D - Deniron P -Piston 

DRILLING CO.: ATEC Associates BAKER REP.: R. Bonelli 
DRILLER: M. .Miller BORING NO.: B- I  5HEET 1 OF 

DEFINITIONS 
SPT - Standard Penetration Test 0 1  586) (81-57 
RQD = Rock QualiDesigmdon (96) 
Lab arsr -  US(^ ( ~ T M  024871 OIIUSHTO WTM 03282) 
LabMolA - MoiireContent(ASTM 0-2216) O y  Weight Basis 

Visual Description 

TOPSOIL, grass roots. tan, gray; mediumdense; dry 
1.0' - 

SAND. he- grained. trace gravel, trace silt; tan, brown; - - 
loose; moist to damp - 

- 
- 

SAND. fme- grained, trace silt, trace grass roots, tan. - 
brown; loose; moist to damp 4.0' 

- SAND, fme to medium-grahed. trace silt; tan, brown, 
orange; mediumdense; moist to wet; water table at  6.0' - 

- 
- 
- 

7.0' 

- SAND, medium to coarse-grained, trace silt; tan, gray. 
orange; loose; wet - 

9.0' - 
- SAND. medium-grained. trace silt; gray. orange; very 

Loose; wet 
Match to Sheet 2- 

Elevation 

- Nosample 

Samp. 
R, 

% 

1 - 
2.0 

65% 

1.3 - 
2.0 

65% 

2.0 
100% 

1.8 - 
2.0 

90% 

2.0 - 
2.0 

100% 

N 

~amplc 
Type 
and 
No. 

5-1 

5-2 

5-3 

5 4  

S-s 

Depa 
(Ft) 

- 
1 - - 
Z 

- 
3 - 

- 

- 
S -  

- 
- 

7 - 
- 
- 
- 
- 

SPT 
or 
RQD 

3 
7 
9 
5 

4 
3 
4 
4 

11 
r z  
lo 
8 

3 
4 
3 
4 

1 
0 
1 
1 

2.0 

4.0 

6.0 

8.0 

10.0 

Lab. 
aaa. 

Lzc 
PID 

( P P ~ )  

0 

0 

0 

o 



I TEST BORING RECORD 
- 

PROJECT. Building P-64 
5.0. NO.: 19010-6lSRN BORING NO.: B-1 

DRILLING CO.: ATEC Associates BAKER REP.: R. Bonelli 

DRILLER: M. Miller BORING NO.: B-1 5HEET 2 Of 2 



AlTACHMENT B 

UNIFIED SOIL CLASSIFICATION SYSTEM 



- 
ASTM-GEOLOGICAL DESCRIPTION CHECKLIST / FOR FINE-GRAINED A N D  PARTLY O R G A N I C  SOILS 

1. T ~ ~ ~ c A L  NAME: ~~~d~ silt I s.1, 
l i l t r  Clor Cloy 
Cloy., 5.1, Sondy Clay 
O<qon-< Silt O*poru< CIO" 

1. MAXIMUM PARTICLE SIZE 

3. SIZE Dl5TIIBUTION 

4. DRY SIRENCIH: None. V t v  Lor. Lor. Medium. Hqh. Vev  H.QL 

S. 01LAlENCY: Nenc. Slor. Ropid 

6. PLASTIC THREAD: We01 ond 5011. hcdium. Still. Very Sdll 

7. PLASTICIlY OF FINES: None. Lo-. Medium. H i ~ h  

t .  COLOR: Ubc Munlcll No#oloorr. I1 Poniblc 

9.  0 0 0 R :  Nont. Corthy. Ofponic 

10. MOISlURE CONTENT: Dry. Monrt. Wcl. Smurotcd 

I I. CONSISTENCY: 5011. farm Ihcdium). Still. Very Still. H o d  

11. STRUCTURE: L*o.ilaed. Lominoted. Fi~su.~d. Sli<irn&idcd. 8 1 ~ 1 ~  
Lcntcd. homopcncov, 

13. CEMENTATION: wrok. S~ronp 

14. LOCAL OR GEOLOGIC NAME 

I TYPICAL N A M E S  
DIVISIONS SYMBOLS 

l n o r ~ o n i c  Silts. Ve ry  Fine Sondr. 
.nx. ASTM GEOLOGICAL DESCRIPTION CHECKLIST 

Rock Flour, Silly or C l o y c y  Fine 
$ Z  FOR COARSE G R A I N E D  SOllS 
-A Sonds . " - lnoraonic Cloys of L o r  lo  M e d i u m  NAME: bouldcn. Cobbles. G~orc!. Sond ( h i d  Dcxriptir. $3 2 -- 

a I Plorlicity. Grove l l y  Cloy. Sondy rdieoi-cr Fo* Minor Cons~ituen~s) 
< - 

0 -0  Cloys. Sil ty Cloys. Leon C l o ~  1. CRADUhTlON: WeU Crodcd. Poorll Grodsd 
'n =3 - 

O r g o n i c  Sills ond O r o o n i c  Sil ty 
PARTICLE SIZE R P e - OL I Silty Cioys o! l o r  Plasticity I 

4. SIZE DISTRIBUTION: Fcrrcn* Crorcl. Sond o d  Fines 

z 5. GRAIK SHAPI: Anpulor. Subonpuloa. Subsovnded. Lounded 

2 - 6  1 'nOr~o'nic Or 6. MINERALOGY: Rock iypc For Grovel. F,edo&nanl Miner01 

r? 55 Diotomocsou$ Fine Sonds o r  in Sond 

w ", - Silts, Elostic Sills I , 7. COLOR: Use Munscll Nololion. il Possible z sii 
LL 2 5  I Inoroonic Cloys 01 %ah Ploaicity, e. OWI: None. Eonhy. Orponic 

-0  i o l  Cloy% 9. MOISTURE CONTENl: Dq, Moia. Wet. Solurolcd 

SD oroonic cloys o( ~ ~ d i ~ ~  lo Hioh I 10. NAIURAL DENSITY: Loo~r Ocnre a9 - OH I P l o s t i d y  I 11. STRUCTURE: Svotilicd. Lensei. Nonrootiiicd 

HIGHIY 
I 12. CEMENT~TION: Week. Sttonp 

1 Fear. m u c k  and Othe r  biohlr i 

NOTES 

V) 
a 

Wel l -Gtoded Grovels a n d  Glowel .  
S o n d  Mixtures. Litlle O f  No 

5; Fines 
Z <  poorly Groded  G r o r e h  o n d  Grovel- 

I: "5  Sand Mir lv res .  L i ~ t l c  Of NO Y 
> 

Fines 5Is 
- 0  Grorcl.~ond.~~ll  
0 - 

GM' ( Mix lures ,L, srg . 
I S Z E -  Grovels. Grorcl .Sond-Cloy < 0 

GC I Mixtures (L 

'? Wel l .Groded Sonds o n d  Gravelly 
W 

Sonds. L i t ~ l c  or No Fines 

Poorly G r o d e d  Sondr ond Grovclly 
Sonds. Liclle or No Fines 

< 
n SM Silty Sonds. Sond-Silt  Mix lures  

5:;. - - - 
532 

I C  I Cloyey Sonds, Sond-Cloy M i n u r n  
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SOIL AND ROCK DESCRIPTION SUMMARY 



I .  SOIL  DESCRIPTION I ROCK DESCRIPTtONS 

I I GRAIN SIZE IDENTIFICATION HARDNESS 

Boulder 
Cobbles 
Coarse Gravel 
F ie  Gravel 
Coarse Sand 
Medium Sand 
Fine Sand 

SIZE LIMITS Very So&- Easily gouged by knife. easily scratched by 
fingernail. easily broken by hand 

soft - Gouged by knife. scratched by fingernail. 
dificult to break by hand, powders with 
hammer 

Medium Hard - Easily scratched by knife, easily broken 
with hamn~er 

Hard - Difficult to scratch. breaks with hammer 
Very Hard - Diflicult to break. rings when.struck 

RELATIVE DENSITY 

NONCOHESIVE SOIL 
SPT (Bliwslftl 

(#401 
0.002 mm-0.074 mm (#ZOO) 
Less than 0.002 mm 

Very Loose 
Loose 
Medium Dense 
Dense 
Very Dease 

WEATHERING 

Decomposed - Soft to Very soft. bedding and fractures 
indistinct. no cementation. 

Medium Stiff 
stiff 
Very St= 
Hard 

MOISTURE 

Below 4 
4-10 
10-30 
30-50 
OVER 50 

COHESIVE SOILS 
SPT (Blows/R~ 

BELOW 2 
2-1 
4-8 
8-15 
15-30 
OVER 30 

DESCRIPTIVE 
TERIMS ' 

Highly - Very MR to soft. with medium hard relict 
Weathered rock fragments: little to modera l  

cementation. Vugs. openings in bedding 
and fractures tmay be filled). 

I Weathered' - Soft to medium hard. Good cementation. 
bedding and fractures are  pronounced. 

I 
- 

Uniformly stained. 

I Slightly - Medium hard. Fractures pronounced, non- 
Weathered uniform staining. bedding distinct. 

Fresh - Medium hard to hard. No staining. 
Fractures may be present. Bedding may or  
may not be indistinct. 

BEDDING AND FRACTURES: 

SPACING BEDDIXG FRACTCRES . 
Indistinct 

LESS T H k V  U2" (1 cml Laminated Fissile 
YZ" to I" (lcm-3cm) Very Thin . Very Close 
1"TO 4" (3cm-l0cml Thin Close 
4" TO I' (IOcm-3Ocm) Moderate Moderate 

Wide 
Very Wide 

CONTACTS: 

= DEFINITE 

= INDEFINITE 

. . . . . . . . . . . . . = GRADATIONAL 

Dry - Trace 0-1040 
Damp 'Little 10-2040 
Moist Some 20-35% 
Wet And 35-508 

( S A M P L E  TYPE 

- - 

1'TO 3'(30 cm-lm) . Thick 
3'TO 10' (lm-3m) Massive 

S = Split Spoon 
T = Shelby Tube 
R = Air Rotary 
D = Denison 
A=Auger 
W= Wash (Roller Bit) 
C = Core 
P = Piston 
N = Xo Sample Taken 

ABBREVIATIONS 

HS = Hollow Stem 
S P  = Non Plastic 
-PL = Below the Plastic Limit 
PL = At the Plastic Limit 
+ PL = Above the Plastic Limit 
+ LL= Above the Liquid Limit 
SPT = Standard Penetration 

Test  
RQD= Rock Quality Designation 



ROCK SYMBOLS - 
HARDNESS 

.- LIMESTONE 

ooroum 

C O U  

1 J VOIO 

SPAUNG - BEDDING FRACTURES - 
I N O M N C T  

LESWS( ron )  LUUIUTP) F l t M  
W- To 1- 0- VERY WIN YERI CLOSE 
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4ilb Designation: D 2488 - 90 
AL(ER,M SO(;IEW F(YI rrsnffi *NO UATERIUS 

1916 Ru. S t  R.l.dW.. P. 10*03 
n.,,,.d horn- ~rnr(~oor.~*~nrst.nd.~d..c~~bn*~~ 

I, rm ,.,d h oL.. cul.,, c-r.d d*r. ",I .PP..r " w "#a oar- 

standard Practice for 
Description and Identification of Soils (Visual-Manual 
procedure)' 

This nmndu4 i. i u u d  under Ibc f ixd  hignation D 1488; Ihc number immtdiatcly loll or in^ the drd&nalion indicates the Yur 01 
~"pinal .do@ion or. in the ~w drrviuon. the p r  d t u l  rrvidon. A nvmbcr in prenthcur indicalrr the p r  ollasl ruppmnl. A 
~uprvript epsilon Q) indin- l a  rditorid chsnac dnct Ihc lul  rrrition or Fupproa. 

I. Scope D 1587 Praciice for Thin-Walled Tube Sampling of Soils' 

1.1 n i s  practice coven procad,,= for the description of D 2 I I3 Practice for Diamond Core Drilling for Site 

soils for engineering purposes. Investigation2 
1.2 m i s  practice also describes a for identifying D 2487 Test Method for Classification of Soils for Engi- 

soils, at the option of the user, based on the classification necring Purposes' 

system d-m in T~ uethod D 2487. ne identification D 4083 Practice for Description of Frozen Soils (Visual- 
is based on visual examination and manual tests. It must be Manual Pro~edurc)~ 

dearly stated in reporting an identification that it is basad on 
visual-manual procadwe% 

1.2.1 When precise classilicatioo of soils for engineering 
purposes is required, the proccdures prescribed in Test 
Method D 2487 shall be used. 

1.2.2 In this practice, the identification portion assigning 
a group symbol and name is limited to soil partida smaller 
than 3 in. (75 mm). 

1.2.3 The identification portion of this practice is limited 
to naturally occurring soils (disturbed and undisturbed). 
N m  I-This practice may k used u a desaiptive system applied 

w such mrtcriilr u rhlls damone. shells, c& rock etr (See 
Appendix X2). 

1.3 W e  descriptive information in this practia may be 
used with other soil classification systems or for materials 
other than naturally occumng soils. 

1,4 This slandard does not purport to address all of the 
safety problems associated with its use. It is the responsibility 
of [he user of (his standard to establish appropiale sofely and 
health practices and determine the applicabilify ~Jregulatory 
limitations prior to use. For specific precautionary state- 
ments see Section 8. 

1.5 The values stated in inch-pound units are to be 
regarded as the standard. 

2. Referenced Documents 

2.1 ASTM Slandards: 
D 653 Terminology Relating to Soil. Rock. and Contained 

Fluids2 
D 1452 Practice for Soil Investigation and Sampling by - . . .  

Auger Borings2 
D 1586 Method for Penetration Test and Split-Barrel 

Sampling of Soils' 

' This pncticc ir under lhc juridimion o r ~ s T M  Cornmillec D l 8  on Soil and 
Rock m d  ir thc d i m  rup~~ribil i ly  of Suhmmieec  DlII.07 on 1d.ntilalion 
'nd O-.fiulian orsoitr 

Cuncnl edition a p p r o 4  lunc 29. 1993. Published A u ~ u a  1990. Originally 
published as D 2488 - 66 T. Ltrt pmriour cdilioo D 2488 - 84". 
' Annuol am* o/ASTM Standards. Vol04.08. 

3. Terminology 
3.1 Definitions: 
3.1.1 Except as listed below. all definitions arc in accord- 

ance with Terminology D 653. 
NOTE 2-For partida rrtained on a 3-in. (75-mm) US standard 

sieve. the following definitions uc suggcned: 
Cobbles-p~icla of rock that will a 12-in. (300-mm) q u a  

opcning and k retained on a 3-in. (75-mm) sieve, and 
Boulders-flclcr of rock h t  will not p a s  a 12-in. (300-mm) 

s q u m  opcnin~ 
3.1.1.2 clay-soil passing a No. 200 (75-pm) sieve that can 

be made to exhibit plasticity @urn-like properties) within a 
range of water contents. and chat exhibits considerable -, 

strength when airdry. For classification, a clay is a finc- 
grained soil, or the fine-grained portion of a soil. with a 
plasticity index equal to or greater than 4. and the plot of 
plasticity index versus liquid limit falls on or above the 'A" 
line (see Fig. 3 of Test Method D 2487). 

3.1.1.3 gravel-panicles of rock that will pass a 3-in. 
(75-mm) sieve and be retained on a No. 4 (4.75-mm) sieve 
with the following subdivisions: 

coarse-passes a 3-in. (75-mm) sieve and is retained on a 
%-in. (19-mm) sieve. 

fine-passes a 'A-in. (19-mm) sieve and is retained on a 
No. 4 (4.75-mm) sieve. 

3.1.1.4 organic c l a ~ a  clay with suficient organic content 
to influence the soil pmpenia. For classification, an organic 
clay is a soil that would be classified as a clay, except that its 
liquid limit value aner oven drying is less than 75 % of iu 
liquid limit value before oven dtying. 

3.1.1 .S organic sill-a silt uith suficient organic content to 
influence the soil properties. For classification. an organic silt 
is a soil that would be classified as a silt except that its liquid 
limit value aner oven drying is less than 75 % of its liquid 
limit value before oven diying. 

3.1.1.6 pear-a soil composed primarily of vegetable lissue 
in various stages of decomposition usually with an organic 
odor, a dark brown to black color. a spongy consistency, and 
a texture ranging from fibrous to amorphous. 

3.1.1.7 sand-particles of rock that will pass a No. 4 



3OUP SYMBOL GROUP NAME 

<30% plus No. 200 F <15% plun No. 200 + L..n stw 
15-25% plus No. 200 % und 2% ar.v.1- ~..n dav with n n d  

% nnd 2 %  o( gc.v.1 <IS* w.4 - WVI...~.~ 
230% W(ul No. 200 -215% ‘ k d v  I a n  day with war.1 

% n n d  <% gr.w.1 <15% n n d  ------r G,.v.llv h.n day 

<30% plus NO. 200 <15% PI". No. mo *YIt 
15.25% plus No. 200 -==== x und 2 %  pr.4 - Silt with und 

% d <% grmrd -Silt with w a d  

< % und 2 %  of w.r.1 - <IS% wanl---+ WV Uh 
>JO% PI"' No. nla - 215% #r.rl- W v  l i l t  whh we..( 

% und <X w...I T <IS% rind- Gr.nlh eih 
215% und- GranllY .ill with d 

a% MU. No. mo F -35% plus No. 200 *Fne(.r 
1525% plus No. 7.00 % und 2% p r l n l  - F n  dw with u n d  

-% n n d  <X ~ o n l -  Fat clay with g r a d  
% wnd 2% of waw(-<1SX -- Sandy fat dw 

>30X plus NO. 2W - 215% pranl- MI fat day wmh ward - <IS% nnd ------tGrav*llv la c*v 
215% nnd -Gr.dh In &vwith und 

<30% plus No. 200 F <15X plus No. 200 c E l a i c  *h 
1525% plus No. 200 - XundPXwad-Elnticsihwithund 

Xund<xpr~-EI.R*sil~withy...l 
<Is% w e 4  - MI =.latic U n  

>30*PI"aNo.200 215% ww.~ - Sandy *brim s i l t  with war* 
<15% nnd- Gt.v.lly .lank sill 
215% nnd  Grmr.lW .lank "It with d 

+ ~ T E - F ' ~ ~  based m srtmstka m e  ol ~ims. rand. end pravel to tt*l -15 X. 

FIG. 1. Row Char( for Identifylnq lnorganlc F lneGn ined  Sdl(50 % or mom fines) 

. IS-mm) sieve and be retained on a No. 200 (7531m) sieve 
th the following subdivisions: 
coarse-- a No. 4 (4.75-mm) sieve and is retained on 
No. 10 (2.00-mm) sieve. 
medium-passes a No. 10 (2.00-mm) sieve and is retained 
I a No. 4q (425ym) sieve. 
f ine -pks  a No. 40 (425-gm) sieve and is retained on a 
o. 200 (75 y m )  sieve. 
3.1.1.8 sib-soil passing a No. 200 (75ym) sieve that is 
~nplastic or  very slightly plastic and that exhibits little or no 
rength when air dry. For classification, a silt is a fine- 
ained soil. or the he-grained portion of a soil, with a 
asticity index less than 4. or the plot of plasticity index 
:rsus liquid limit falls below the 'A" line (see Fig. 3 of Test 
iethod D 2487). 

tROUP SYMBOL 

4. Summary of PrnCtice 
4.1 Using visual examination and simple manual tests 

this practice gives standardized criteria and proccdurcr for 
describing and identifying soils. 

4.2 The soil can be given an identification by asigning a 
group symbol(s) and name. Tbe flow cham, Figs. la and Ib  
for fine-grained soils, and Fig, 2, for coanc-giained soils. can 
be used to assign the appropriate group symbol(s) and name. 
If the soil has properties which do not distinctly place it into 
a specific group, borderline symbols may be used. see 
Appendix X3. 

NOTE 3-11 i s  suggcstcd that a distinclion bc made b w o c n  dual 
s,lnboIs and borderline s)mbols. 

D w l  Symbol-A dual symbal is two symbols xpardtcd by a hmhen. 
for example. GPGM. SW-SC CL-ML used to indicdlc that fhe soil bas 
been identified as having lhc propnia ofa clsrrif iation in aaardana  
with T a  Method D 2487 where two symbols u. m u i d  Two 
symbols arc required when Ihc roil hzr bcfwccn 5 a d  12 % fine or 

GROUP NAME 

<30% rlul No. 2W -35% plus No. 200 * Otganic -il 
15.25% plus No. 200 % und Z_X ~r.... 00,0."is wi l  with und 

x und <% graw.1 - Ocganis moil with gv.d 

% "nd 2 %  ...".I <IS% 0,.v.I ----c Sndv organic roil 
230% plus No. 200 1 5 %  I ' t.4~ orwnic soil with w.w.1 

<IS% und - G#rr.llv organic .oil 
-215% und c Gr...llv orpanic wi l  with ud 

NOTE-Paanlages .re b a d  on estrnatii amant9 of has. sand. a m  g r a d  to the nearest 5 S. 

FIG. I b  flow Chart lo r  ldentilylnp Orgenlc Fine-Gralned Soil (M % or more finer) 



GROUP SYMBOL GROUP NAME 

< w.,,*.ddFI.n*-ML m MH - <,St d----t W . I l + d d  ,..- -.* $4, 
GW-GM->lSId- w..r.ddr.~-.t.ul..ldd 

,I,-. I-,-CL CH - G W - G C  -<IS% d - W.n+.dd ,....I -ah d." 
21% "d- w..*.a.d ,....I -,* d.. .d "ad 

?-I, l'dd ~ ~ S - M L  o, MH-GP-GM <IS% ur - room w.ad ra.4 rnla ult 
-=====g*sr ur - .&".dd y..d -I* "I* .d "d 
-<IS% d - POom C& C..d -at. &v 

>IS% d --+ ,.a *,,.I mr rt.r M wd 

N O r E e a g e S  M bared an estinatilg mlorna ol r%es. sand. and grave4 lo me w e s 1 S  I. 
FIG. 2 Flow Chart for Identifying Coane-Grained Sdls (less than M X Bnn) 

when lhc liauid limit and olaslicitv index valua  lot in  the CL-ML a m  ~ ~~~ ~~ ~ ~~ .-~- ~~~~~~~ . 
of the plasticity charL 

Borderline S>m&l-A borderline symbol u Wo symbols separated 
by a dash. for uamole. CUCH. GMISM. CUML A borderline symbd 
rhould k used to indim; thA t h c r o i l h ~ ~ t a o  idcnlirxd as having 
properties that do not distinctly p l a a  the soil into a specific group (see 
Appendix X3). 

5. Significance and Use 
5.1 The descriptive information required in this practice 

can be used to describe a soil to aid in the evaluation of its 
significant properties for engineering use. 

5.2 The descriptive information required in this practice 
should be used to supplement the classification of a soil as 
determined by Test Method D 2487. 

5.3 This practice may be used in identifiing soils using the 
classification group symbols and names as prescribed in Test 
Method D 2487. Since the names and symbols used in this 
practice to identify the soils are the same as those used in 
Test Method D 2487, it shall be clearly stated in repons and 
all other appropriate documents, that the classification 
symbol and name are bawd on visual-manual procedures. 

5.4 This practice is to be used not only for identification 
of soils in the field, but also in the oflice, laboratory, or 
wherever soil samples are inspected and described. 

5.5 This practice has particular value in grouping similar 
soil samples so that only a minimum number of laboratory 
tests need be run for positive soil classification. 

: NOTE 4-The ability to describe and identify roils correctly i s  lcarncd 
more readily under the guidane of cxpsricnccd pcrronncl. but i t  may 
also be acquired systematically by comparing numcrial laboratory I- 

m l t r  for bpid roils of each t,pc d t h  their visual and manual 
charancrislia. 

5.6 When describing and identifying soil samples from a 
given boring, test pit. or group of borings or pits, it is not 
necessary to follow all of the procedures in this practice for 
every sample. Soils which appear to be similar can be 
grouped together. one sample completely described and 
identified with the others referred to as similar based on 
performing only a few of the descriptive and identification 
procedures described in this practice. 

5.7 This practice may be used in combination with 
Practice D 4083 when working uith frozen soils. 

6. Apparatus 
6.1 Required Apparatus: 
6.1.1 Pocket Knge or Small Spolula. 
6.2 Useful Auxiliary Apparatur: 
6.2.1 Small Test Tube and Stopper (or jar with a lid). 
6.2.2 Small Hand Lens. 

7. Reagents 
7.1 Purity of Wafer-Unless olhemise indicated. refer- 

ences to water shall be understood to mean water from a city 
water supply or natural source, including non-potable water. 

7.2 Hydrochloric Acid-A small bottle of dilute hydro- 
chloric acid, H a .  one pan HCI (I0 N) to three pa- water 
(This reagent is optional for use with this practice). See 
Section 8. 



FIG. 3 Typical Angularity of BuIky Gnh. 

Safety Precautions 
8.1 When preparing the dilute HCI solution of one part 

,ncentrated hydrochloric acid (10 N) to three parU of 
stilled water. slowly add acid into water foUowing neomary 
fety precautions. Handle with caution and store safely. If 

*ion comes into contact with the skin, rinse thoroughly 
water. 

a.2 Gution-Do not add water to acid. 

Sampling 
9.1 The sample shall be considered to be representative of 
~e aratum from which it was obtained by an appropriate, 
xepted. or standard procedure. 

NOTE 5-Prclenbly. thc sampling procedure should bc identified as 
,\ing been conducted in accordance with Pnniccs D 1452. D 1587. or 
21 13. or Method D 1586. 

9.2 The sample shall be carefully identified as to origin. 

NOTE 6-Remarks as to the origin may takc the form of a boring 
t m k r  and sample numbcr in conjunction mlh a job numbcr. a 
oIogic stntum. a pcdologic horizon or a loution dacriptioo with 
s p c t  to a pcrmancnt monumcnl. a grid systcm or a nation numbcr 
d oKset with rcspm to a natcd ccntcrlinc and a depth or clcvation. 

9.3 For accurate description and identification, the min- 
num amount of the specimen to be examined shall be in 

TABLE 1 Criteria for Describing Angularity of Coarse-Grained 
Particles (see Fia. 31 

accordance with the following schedule: 
Maimurn M c  S i  Minimum Spximen S i  

Sior OpcDil,, Dry WeiLht 
4.75 mm (No. 4) IW I (0.3 Ib) 
9.3 mm (H in.) 200 g (0.3 lb, 
19.0 mm (% ilr) la kg (2.2 lb) 
38.1 rnm ( l lh in.) E.Okg(18 lb) 
75.0 mm (3 in.) W.0 kg (132 Ib) 

NOTE 7-4f nndom isolated particla uc eocountucd tbat arc 
significantly Iarga than thc paddcs in the roil matrix. thc.+il matrix 
can bc acruratcly dacribcd and i d c o W - i n  aaordana  Gth &e 
preceding schedule. 

9.4 If the field sample or s e m e n  being examined is 
smaller than the minimum recommended amount, the 
report shall include an appropriate remark. 

10. Descriptive Information for Soils 
10.1 AngularifpDcscribe the angularity of the sand 

(coarse sizes only). gravel, cobbles, and boulders, as angular, 
subangular, subrounded. or rounded in amordance with the 
criteria in Table I and Fig. 3. A range of angularity may be 
stated, such as: subrounded to rounded. 

10.2 Shape-Describe thc shapc of the gravel, cobbles, 
and boulders as flat, elongated, or Oat and elongated if they 
meet the criteria in Table 2 and F& 4. Othenvise, do not 
mention the shape. Indicate the fraccion of the particles that 
have the shape. such as: onc-third of the gravel particles arc 
flat. 

10.3 Color-Derribe the color. Color is an important 
property in identifying organic soils, and within a given 

aMp(m CnteM TABLE 2 Criteria lcf Oescniing Parficle Shape (see flg. 4) 
w Pan&$ have sharp e Q p s  and dativ* plane sides vim 

unwished surfaces The p3rlk2e shap9 shM be be54Ded as hia whne kqth. m. and 
W n e s s  refer lo me prealert. ~ lemechle ,  sd least drnenwnr '.- P a r i d s  are sir* to anglrar bvt have rerpecavay, - O f a ~ .  

.cr ru(nr( nr*rx "- -"- ---"- 
a~ P a n e s  have nearly plane sdes hn Mve  d-rmnded Flat ~ a n *  mlh MrmmQness > 3 

mners and edger Ebogated P a n a e S W a n m l h > 3  
ROWXI@ P a n e s  have -my w e d  sCes and m edges m t  and ebrgaled pan* meet c m s ~  l a  mm h t  and dwgstsd 



TABCE 4 Criteria lor Oercribina the Reaction With Ha PARTICLE SHAPE 

W = WIDTH 
T = THICKNESS 
L =LENGTH 

FLAT: W/T > 3 
ELONGATED: L /  W > 3  
FLAT AND ELONGATED: 

- m e e t s  both criteria 
FKL 4 Criteria for Particle Shape 

TABLE 3 Crileria for OeruRlna Mdslure Condim 

. Mdirt 0 a m p ~ r n ~ w a l f f ~  
Wet vaac bse water. sua l y  sol is below water table 

locality it may also be useful in identifying materials of 
similar geologic origin. If the sample contains layen or 
patches of varying colon. this shall be noted and all 
representative colors shall be described. The color shall be 
described for moist samples. If the wlor represents a dry 
condition, this shall be stated in the report 

10.4 Odor-Describe the odor if organic or  unusual. Soils 
containing a signilkant amount of organic material usually 
have a distinctive odor of decaying vegetation. This is 
especially apparent in fresh samples. but if the samples are 
dried, the odor may oRen be revived by heating a moistened 
sample. If the odor is unusual (petroleum product. cbemical, 
and the like), it shall be described. 

10.5 Moisture Condition-Describe the moisture condi- 
tion as dry, moist, or wet. in accordance with the criteria in 
Table 3. 

10.6 HCI Reaction-Describe the reaction with HCI as 
none, weak, or strong, in accordance with the critera in 
Table 4. Since calcium carbonate is a common cementing 
agent. a report of its presence on the basis of the reaction 
with dilute hydrochloric acid is important. 

TABLE 5 Giteria tor OeauiWIIg Consistency 
DerripGon Cmaia 

Runb rrl peneuale lol mon U-m 1 k (25 mm) 
VorVron  on ThunarrlpmetralerolabQltth(25mm) 
Frm munb rrl Wml x d  &ud r/. h. (6 mn) 
Had ThunawlnU'ndentlolMmadityWmledwilhmunbMl 
vew hard R u M M l v l m ( ' ~ r o l  

10.7 Consis~emy-For intact fine-grained soil, describe 
the consistency as vcry soft. soft, h. hard, or vely bard, in 
accordance with the criteria in Table 5. Tbk observation is 
inappropriate for so-& with signifmnt amounu of graveL 

10.8 Cementalion-Describe the cementation of intact 
coarx-grained soils as weak, moderate, or strong in accord- 
ance with the criteria in Table 6. 

10.9 Struclure-Dcrrik the structure of intact soils in 
accordana with the criteria in Table 7. 

LO. I0  Range of Particle Sizes-For gravel and sand com- 
ponents, describe the range of @de sizes within each 
wmponent as defined in 3.1.2 and 3.1.6. For example. about 
20 % fine to coarse gravel, about 40 % fine to c- sand. 

10.1 1 Maximum Parricle Size-Describe the maximum 
particle size found in the sample in accordance with the 
following information: 

10.1 1 .I Sand Size-If the maximum parlide size is a 
sand size, describe as fine, medium, or foane as defined in 
3.1.6. For example: maximum partide size, madium sand. 

10.1 1.2 GraveI Size-If the maximum partjcle size is a 
gravel size, describe the maximum particle size as the 
smallest sieve opening that the panicle will pass. For 
example, maximum parlicle size, It/> in. (will pass a I %-in. 
square opening but not a '/'-in. square opening). 

10.1 1.3 Cobble or Boulder Size-If the maximum par(icle 
size is a cobble or boulder size, describe the maximum 
dimension of the largest particle. For example: maximum 
dimension. 18 in. (450 mm). 

10.12 Hardness-Describe the hardness of coarse sand 
and larger particles as hard. or state what happens when the 
particles are hit by a hammer. for example, gravel-size 
particles fracture with considerable hammer blow, some 
gravel-size particles crumble with hammer blow. 'Hard" 
means particles do not crack. fracture, or crumble under a 
hammer blow. 

10.13 Additional comments shall be noted, such as the 
presence of roots or root holes, difficulty in drilling or 
augering bole, caving of trench or hole, or the presence of 
mica. 

10.14 A local or commercial name or a geologic internre- 

TABLE 6 Criteria for Oescribina Cementation 
o e ~ l i n  Uiteia 

Weak -or breaks with h d i  M T m e  fmger presswe 
Moderate mmws a breaks ~ith  m&d f w q e  presswe 
S t r q  Wn c d  m M break w m  f q e r  pessue 



TABLE 7 Crlteria lor Darcrlblna Struchln 

me& 

An-¶ii layers of v q 4 r q  mstsMl a CCJU MI7 bpxs at 
&st 6 rrm w: m e  Wnsu 

utemamg l a p  d "w,ha Innterm a d m  Wim fh. 
layers less mm 6 mn W: mte ttidvau 

meaks along & W e  @aws d kmus urn, MIL¶ 
resistance to hsch.irp 

Frmue plansr .ppaar porshsa of *sy. ~ s m - m s  
suiated 

-"e rol mat caul be brdran down ilto vrul .nprlsr 
Lmps~res is l6 r thabresLdOvn  

MuSim Of YnYl W e b  d dilfWRl1 Sok.  wch .t 4 
l e n r a s d t a n d s 2 a n e r e d ~ . m a s 5 d u e . y . r m a  
¶hwmss 

S a m a r m a M d ~ ~  

ation of the soil, or both, may be added if identified as such. 
10.15 A classification or identification of the soil in 

m r d a n c e  with other classification systems may be added if 
3entified as such. 

1. Identification of Peat 
11.1 A sample composed primarily of vegetable tissue in 

larious stages of decomposition that has a fibrous to 
tmorphous texture. usually a dark brown to black color, and 
In organic odor, shall be designated as a highly organic soil 
tnd shall be identified as peaf PT. and not subjected to the 
dentification procedures described hereafter. 

12. Preparation for Identification 
2.1 The soil identification portion of this practice is 
d o n  the ponion of the soil sample that will pass a 3-in. 

75-mm) sieve. The larger than 3-in. (75-mm) partides must 
be removed, manually, for a loose sample. or mentally, for 
m intad sample before classifying the soil. 

12.2 Estimate and note the percentage of cobbles and the 
percentage of boulders. Performed visually, these estimates 
will be on the basis of volume percentage. 

NOTE 8-Sina the percentages of the panicle-sue distribution in 
Tat Method D 2487 are by dry u;cight. and thc atimatcr of pcrccncagcs 
for gravel, sand. and R n a  in this pnaice arc by dry weight, it is 
recommcndcd that the rcpon slltc that the percentages of cobbla and 
bouldcrr arc by volume. 

12.3 Of the fraction of the soil smaller than 3 in. (75 mm), 
estimate and note the percentage, by dry weight, of the 
gravel. sand, and fines (see Appendix X4 for suggested 
procedures). 

NOTE 9-Since the $mIicIcize mmwnens appear visually on the 
basis of volume. mnsidcnble cxpcrience is required to estimate the 
percentages on the basis of dry wight. Frequent mmparisons with 
laboratory panidc-sizc analyses should be made. 

12.3.1 The percentages shall be estimated to the closest 
5 %. The percentages of gravel, sand, and fines must add up 
to 100 %. 

12.3.2 If one of the components is present but not in 
suflicient quantity to be considered 5 % of the smaller than 
3-in. (75-mm) portion, indicate its presence by the term 

r e ,  for example. trace of fines. A trace is not to be 
,>siqered in the tom1 of 100 % for the components. 

13. Preliminary identification 
13. I The soil is jine grained if it contains 50 % or more 

fines. Follow the procedures for identifying fine-grained soils 
of Seaion 14. 

13.2 The soil is coorse groined if it contains less than 50 % 
fines. Follow the procedures for identifying coarse-grained 
soils of Section IS. 

14. Procedure Tor Identifying Fine-Grained Soils 
14.1 Select a representative sample of the material for 

examination. Remove particles larger than the No. 40 sieve 
(medium sand and larger) until a specimen equivalent to 
about a handful of material is available. Use this specimen 
for performing the dry strength, dilatancy, and toughnes 
test% 

14.2 Dry Strengtk 
14.2. I From the specimen, select enough material to mold 

into a ball about I in. (2s mm) in diameter. Mold the 
material until it has the consistency of putty. adding water if 
neassary. 

14.2.2 From the molded material. make at least Ihree tcst 
specimens. A test spaimen shall be a ball of material about 
M in. (12 mm) in diameter. M o w  the tesl s p s i m w  to dry 
in air, or sun, or by artificial means, as long as  the 
temperature does not e x 4  60%. 

14.2.3 If the test spbcimen contains natural dry lumps, 
those that arc about '/I in. (I2 rnm) in diameter may be used 
in place of the molded balls. 

NOTE 10-The p r m s  of molding and drying nsurlly @wa 
higher sIrcnglhs than arc found in natural dry lumps d d  

14.2.4 Test the strength of the dry balls or lumps by 
crushing between the fingers. Note the strength as none, low, 
medium, high, o r  very high in accorance with the criteria in 
Table 8. If natural dry lumps arc used, do not use the d t s  
of any of the lumps that arc found to contain particles of 
coarse sand. 

14.2.5 The presence of high-strength water-soluble ce- 
menting materials, such as calcium carbonate, may cause 
exceptionally high dry strengths. The presence of calcium 
carbonate can usually be detected from the intensity of the 
reaction with dilute hydrochloric acid (see 10.6). 

14.3 Dilaloncy: 
14.3.1 From the specimen, select enough material to mold 

into a ball about ' / I  in. (12 mm) in diameter. Mold the 
material. adding water if necessary, until it has a soft. but not 
sticky. consistency. 

14.3.2 Smooth the soil ball in the palm of one hand with 
the blade of a knife or small spatula Shake horizontally. 
striking the side of the hand vigorously againsI the other 
hand several times. Note the reaction of water appearing on 

TABLE 8 Criteria for Describing Dry Shength 

pessve 
M- The Qy swchm breaks ill0 &%eCS cx OwmWeS MI7 

consldetatde Rnper p e r u s  
Hgh me dry rpp*nen m t  be brhm viS-~ mger p m .  

S p f f i m ~ l v d  break info W s  belwem Ihmb wd a hYd 
*dKe 

VQ* Pian The dw rDeamen came1 be bdrm be- me munb snJ a 



TABLE 9 Criteria for oercribin~ Dllatancy 
DeMptan G i l d  

Nm Novisi&chanpakmrpecmen 
slow W * e r a p W a r r ~ r n m a d k e d ~ r p e c i n e n ~  

shaki i  and does or drappearr upDn 
",,-,in 

TABLE 10 Criteria for Dexriblna Toughness 

the surface of the soil. Squeeze the sample by closing the 
hand or pinching the soil between Ule fingers, and note the 
reaction as none. slow, or rapid in accordance with the 
criteria in Table 9. The reaction is the speed with which 
water appears while shaking. and disapp*lrs while squeezing 

14.4 Toughness: 
14.4.1 Following the completion of the dilatancy test, the 

test specimen is shaped into an elongated pat and rolled by 
hand on a smooth surface or behveen the palms into a thread 
about '/a in. (3 mm) in diameter. (If the sample is too wet to 
roll easily, it should be spread into a thin layer and allowed 
to lose some water by evaporation.) Fold the sample threads 
and nroll repeatedly until the thread crumbles at a diameter 
of about l/s in. The thread will crumble at a diameter of Ih 
in. when the soil is near the plastic limit Note the pcessure 
required to roll the thread near the plastic Limit. Also, note 
the strength of the thread. After the thread crumblcg the 
pieces should be l u m m  together and kneaded until chc 
lump crumbles. Note the toughness of the material during 
kneading. 

14.4.2 Describe the toughness of the thread and lump as 
low, medium, or high in accordance with the criteria in 
Table 10. 

14.5 Plasricil)~On the basis ofobservations made during 
the toughness test. describe the plasticity of the material in 
accordance with the criteria given in Table I I .  

14.6 Decide whether the soil is an inorganic or an organic 
fine-grained soil (see 14.8). If inorganic, follow the steps 
given in 14.7. 

14.7 ldent~$cation of lnorganic Fine-Grained Soils: 

TABLE 11 Criteria lor Oescriblng Plasliclly 
D e M n t a n  meM ..-~ 7~~ 

Ncqlastk 
Low 

Medium 

Hgh 

A '/air. (-1 mead canml be W at any water mnlml 
The mead can barely be r o k 4  and me Lmp carrat be 

lo"nedwhenhprthanme*tichit 
The thread a easy to ro# and rm muah bine is reqkm 10 

reach the plastic Cmt. The Wead w r o t  be r e r m  aner 
resdum me dash  ma. me ~ m o  our*las rrhen drier 
than the plat; w 

It lakes -&able Vn roLq  and knead* to reach W e  
&SIC h w  The thread can be , e r W  several tomes alter 
reaching the plartr Gml me bmp can be lamed 
aurnbl~ng uhen dm than the plasllc h n  

14.7.1 Identify the soil as a lean clay. CL. if the soil has 
medium to high dry strength, no or slow dilatancy. and 
medium toughness and plasticity (we Tahle 12). 

14.7.2 Identi& the soil as a fat clay, CH. if the soil has 
high to very high dry strength. no dilatancy. and high 
toughness and plasticity (see Tahle 12). 

14.7.3 Identify the soil as a sih. MI+. if the soil has no to 
low dry strength. slow to rapid dilatancy. and low toughness 
and plasticity, or is nonplastic (see Table 12). 

14.7.4 Identify the soil as an elastic sill. MH, if the soil has 
low to medium dry strength, no to slow dilatancy, and low to 
medium toughness and plasticity (see Table 12). 

NOTE Il-Thae prcpzrtier arc similar to thase for a lean clay. 
Howvcr. the silt uill dry quickly on the hand and have a smooch dlky 
fcd when dry. Some soh that would classify as MH in d a o c  with 
Ibc aitcria in Tat Mcthod D 2487 arc visually dificult to dininguish 
from lean clan CL It may k ncrrnary to perform laboratory tating 
for proper identification. 

14.8 Identi/ication ojorganic Fine-Grained Soils 
14.8.1 Identify the soil as an organic soil. OL/OY if the 

soil contains enough organic particles to influence .the soil 
properties. Organic roils usually have a dark brown to Mack 
color and may have an organic odor. ORen, organic soils will 
change color, for example, black to brown. when exposed to 
the air. Some organic soils will lighten in color sipnificantly 
when air dried. Organic soils normally will not haw a high 
toughness or plasticity. The thread for the toughness test will 
be spongy. 

N m  12-111 some M. (hmugh practice and e x ~ n a .  it may bc 
pom'bk to fuflhcr iden* the organic soik as organic dl& or w n i c  
cia\%. OL or OH. Comhtions kt-n the dilatancv. dw Mn&. .~.  - - - ~ -~ ~ 

loughncrr tm. and labontory tcns can be made to identify &nic Gil~  
in certain dcvosiosiu ofsimilu m8tcrialr of known gcologk origin. 

14.9 If the soil is &mated to have IS to 25 96 sand or 
gravel, or both, the words 'with sand" or 'with gravel" 
(whichever is more predominant) shall be added to the group 
name. For example: 'lean clay with sand, CL" or 'silt with 
gravel, ML" (we Figs. la  and Ib). lf the percentage of sand is 
equal to the percentage ofgravel, use "with sand." 

14.10 If the soil is estimated to have 30 % or more sand or 
gravel, or both, the words 'sandy" or -gravelly" shall be 
added to the group name. Add the word 'sandy" if there 
appears to be more sand than gravel. Add the word 
"gravelly" if there appears to be more gravel than sand. For 
example: 'sandy lean clay. CL". 'gravelly fat clay. CH", or 
'sandy silt. ML" (see Figs. la and Ih). If the percentage of 
sand is equal to the percent of gravel, use 'sandy." 

15. Procedure for Identifying Coarse-Grained Soils (Con- 
tains fess than 50 % fines) 

15.1 The soil is a gravel if the percentage of gravel is 
estimated to be more than the percentage of sand. 

TABLE 12 Identification or Inorganic Fine-Grained Soils Ifom 
Manual Tests 

Sal --  ws--3'n m t a r m  ToughmS 
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APPENDIXES 

(h'onmandafory Information) 

XI. EXAMPLES O F  VISUAL SOIL DESCRlFllONS 

X1.l The following examples show how the information 
required in 16.1 can be reponed. The information that is 
included in descriptions should be based on individual 
circumstances and need. 

XI. I. I Well--Graded Gravel with Sand (G U!J-About 
75 % fine to coarse+ hard, subangular gravek about 25 1 fine 
to -, hard, subangular sand, trace of fines; maximum 
s h ,  75 mm, brown, dry; no reaction with HCI. 

X 1.1.2 Silly Sand wirh Gravel (SAW)-About 60 % prc- 
dominantly fine sand; about 25 96 silty fines with low 
plasticity, low dry strength, rapid dilatancy, and low tougb- 
ncn; about 15 % fine, hard, subrounded gravel, a few 
gravel-size particks fractured with hammer blow, maximum 
size, 25 mm; no reaction with HC1 (Note-field sample size 
smaller than ncommended). 

In-Place Conditions-Fm. siratif~ed and contains k n w  
of silt I to 2 in. (25 to 50 mm) thick, moist, bmwn to grax 

in-place density 106 Ib/R3; in-plaa moisture 9 %. 
XI. 1.3 Organic Soil (OL/OH)-About 100 % fines with 

low plasticity. slow dilatancy, low dry strenglh. and low 
toughness; wet. dark brown, organic odor, weak mction 
with Ha. 

X 1.1.4 Silry Sand with Organic Fines ISM)-About 75 % 
fine to coarse, hard, subangular reddish sand; about 25 % 
organic and silty dark brown nonplastic fines with no dry 
slrength and slow dilatancy; wet; maximum size, coarse 
sand-weak reaction with ~ b .  

X 1.1.5 Poorly Graded Gravel with Silt. Sand. Cobbles and 
Bo~clders (GP-GMJ-About 75 1 fine to wane. hard 
subroundch to subangular gravd; about I5 % fink hard; 
subrounded to subangular sand; about 10 % silty nonplastic 
fines; moist. brown; no reaction with HCL; original ficld 
sample had about 5 5% (by volume) hard, subrounded 
cobbles and a vacc of hard, subrounded boulders, with a 
maximum dimension of 18 in. (450 mm). 

X2. USING THE IDENTIFICATION PROCEDURE A S  A DESCRIETIVE S Y S E M  FOR SHALE, CLAYSTONE. 
SHELIS, SLAG. CRUSHED ROCK, AND THE LIKE 

X2.1 The identitication procedure may be used as a 
dercriptive system applied to materials that exist in-situ as 
shale, daystone, sandstone, siltstone, mudstone, etc., but 
convert to soils after field or laboratory pr-ing (crushing, 
slaking, and the like). 

X2.2 Materials such as shells, crushed rock, slag, and the 
like, should be identified as such. However. the procedures 
used in this practice for describing the particle size and 
plasticity characteristicjmay be used in the description of the 
material. Ifdesired, an identification using a group name and 
symbol according to this practice may be assigned to aid in 
describing the material. 

X2.3 The group symbol(s) and group names should be 
placed in quotation marks or noted with some type of 
distinguishing symbol. Sex examples. 

X2.4 Examples of how group names and symbols can be 
incororated into a descriptive system for materials that are 
not naturally occurring mils are a. follows: 

X2.4.1 Shale Chunks-Retrieved as 2 to 4-in. (50 to 

100-mm) pieces of shale from power auger hole, dry, brown, 
no reaction with HCI. After slaking in water for 24 b, 
material identified as "Sandy Lean Clay (CL)"; about 60 % 
fines with medium plasticity, high dry strength, no dilatancy, 
and medium toughness, about 35 % fine to medium, hard 
sand; about 5 % gravel-size p i ~ a  of shale. 

X2.4.2 Crushed Sandsrone-Product of commercial 
crushing operation; -Poorly Graded Sand with Silt (SP- 
SM)"; about 90% fine to medium sand; about 10 % 
nonelastic fines: dry. reddish-brown, strong reaction with 
HCI: 

. 

X2.4.3 Broken Shells-About 60 % gravel-size broken 
shells; about 30 % sand and sand-size shell pieces; about 
LO % fines; "Poorly Graded Gravel with Sand (GP)." 

X2.4.4 Crushed Rock-Processed from gravel and cob- 
bles in Pit No. 7; 'Poorly Graded Gravel (GP)"; about 90 % 
fine. hard, angular gravel-size particles; about LO % coarse, 
hard. angular sand-size panicles; dry, tan; no reaction with 
HQ. 

?U. SUGGESTED PROCEDURE FOR USING A BORDERLINE SYMBOL FOR SOILS W r l H  TWO POSSIBLE 
IDENTIFICATIONS. 

X3.1 Since this practice is based on estimates of panicle possible basic groups. a borderline symbol may be used with 
size distribution and plasticity characteristics. i t  may be the two symbols separated by a slash. For example: SC/CL or 
difficult to clearly identify the soil as belonging to one CLICH. 
category. To indicate that the soil may Call into one of two X3.I.I A borderline symbol may & used when the 



percentage of fines is estimated to be between 45 and 55 %. 
One symbol should be for a coarse-grained soil with fines 
and the other for a fine-grained soil. For example: GM/ML 
Jr CLISC. 

X3.1.2 A borderline symbol may be used when the 
percentage of sand and the percentage of gravel are estimated 
to be about the same. For example: GP/SP, SCIGC. CMI 
SM. It is praaically impossible to have a soil that would have 
a borderline symbol of GWISW. 

X3.1.3 A borderline symbol may be used when the soil 
could be either well graded or poorly graded. For example: 
GWIGP. SW/SP. 

X3.1.4 A borderline symbol may be used when the soil 
could either be a silt or a clay. For example: CL/ML. 
CHMH. SC/SM. 

X3.1.5 A borderline symbol may be used when a finc- 

grained wil has propenia that indicate that it is at the 
boundary between a soil of low compressibility and a soil of 
high compressibility. For example: CLICH. MHIML. 

X3.2 The order of the borderline symbol$ should reflect 
similarity to surrounding or adjacent soils. For example: soils 
in a borrow area have been idcntifiod as CH. One sample is 
considered to have a borderline symbol of CL and CH. To 
show similarity. the borderline symbol should be CH/CL 

X3.3 The group name for a soil with a borderline symbol 
should be the group name for the first symbol, except for. 

CL/CH lean to fat clay 
MLICL clayey silt 
CL/ML silty day 

X3.4 The use of a borderline symbol should not be used 
indiscriminately. Every efTort shall be made to first place the 
soil into a single group. 

X4. SUGGESTED PROCEDURES FOR ESnMAnNG THE PERCENTAGES OF GRAVEL, SAND, 
AND FINES IN A SOIL SAMPLE 

X4.1 Jar  MefhwGThe relative percentage of coarse- and 
fine-grained material may be estimated by thoroughly 
shaking a mixture of soil and water in a tat tube or  jar, and 
then allowing the mixture to settle. The coarx particles will 
fall to the bottom and successively finer particles will be 
deposited with increasing time; the sand sizes will fall out of 
suspension in 20 to  30 s. The relative proportions can be 
estimated from the relative volume of each size separate. 
-is method should be correlated to particle-size laboratory 

terminations. 
X4.2 Visual Method-Mentally visualize the gravel site 

partides placed in a sack (or other container) or sacks. Then, 
d o  the same with the sand size par(ic1cs and the fina. Then, 
mentally compare the number of sacks to estimate the 
percentage of plus No. 4 sieve size and minus No. 4 sieve size 

present. The percentages ofsand and fines in the minus sieve 
size No. 4 material can then be estimated from the wash test 
(X4.3). 

X4.3 Wash Tesr (Tor relative percentages of sand and 
fines)-Select and moisten enough minus No. 4 sieve size 
material to form a 1-in (25-mm) c u e  of soil. Cut the cube in 
half, x t  one-half to the side. and place the other half in a 
small dish. Wash and decant the finc out of the material in 
the dish until the wash water is clear and then compare the 
two sample and estimate the percentage of sand and fina. 
Remember that the percentage is based on weight, not 
volume. However, the volume comparison will provide a 
reasonable indication of gmin size peroentages. 

X4.3.1 Whik washing, it may be nmrsary to break down 
lumps of f i n s  with the finger to get the wmct percentages. 

T b  A m w h  Sociuy b Tarring md Matninb mar n o p a r i l ~  rerpeclnp lhs vdaq d my wcnc r@m m a r  n cemsi!a 
wah MY #em manonod ir this slMdUd Us- d a wandud we srvsrrly m s e a  mat derum'mrm d lhs ram@ d my wcm 
P a l M  rg)VS. and 1M ruk  d mlrinpemen d such ripMr. u e  H e l y  1Mu own rcrponrim. 

rh8s slendara is sub@ 10 revsiOn .I my 1- by IM rarponriwe r h n ~ a l ~ e a  and must M rw+ed erery hve ~ r s  and 
#M rawbed. eahw reappovM cx vIMrawn. VMU n n m ~  u e  hrnea eahu tw rerisioo d l h o  slurbua cx lor a a d n Q N I ~ ~ d w d s  
a d  IhDuM b 8ddrsrsd to *STM Haadpuanws. Y ~ u l  cmmmfs wl# recerve carslur cmsideraliOn a m*mp d rhs mponribls 
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489 Designation: D 2487 - 90 

Standard Test Method for 
Classification of Soils for Engineering ~urposes' 

m i r  rond.rd is iuucd vndcr Ur l s c d  &sim.lion D Y8I; Lhc number immedhldy l o l l a n t  Ulc daU~ulioo i d i o m  Ulc rn ot 
0riun.l adoption a. in the cut drr*isbm. Ur ).urdlrn A nurnbrr io pvenlhocl indrrla Uc ~cu ollrU -nL A 
tuwncn'pl cpiloa (4 indkala u, rdkwid d m  Ik lasl misioa or -d 

Tllis I t s  m n h d  h a  k m  q-rd/w YY by agenda dlht lkpaflmnl dDdmw- Connrh #he DOD Index d S & ~ l w  and 
Slendordsjx [he spcrfic yw dirrw did h a  k bmtd by lh DrDrrmaU dDdmv. 

1. Scope 2. Referenced Documents 
I. 1 This test method de5Cribe-S a system for d d f i n g  2.1 ASTM Standar&: 

mineral and organO-mined soils for engineen'ng PurposeJ C 117 Test Method for Materials Finer Than 7Sym (No. 
based on laboratory determination of partid~sizc character- 200) Sieve in Mineral Aggregates by Washing' 
istics. liquid limit, and plasticity index and shall be used c 136 Mcchod for Sieve Analysis of Ene and Coartc 
when ~recisc  classification is m u i r e d  ~ e e r e m t d  

Narr 1-Use of this wilt rault in a single clPuiIication 
group symbol and gmup name u a p t  when a wil conlains 5 to 12 % 
f i n a  or when the dot of Ihc I i~uid  Limit and planidly indu vllua Calk 
inm the apahat&ed uu of ihe plastialy &an In these two cases. a 
d u d  symbol is uxd. for eumptc, GPGM. C t M L  When the kbon-  
t o n  t a t  m l u  i n d i i  ha t  thc wil is dce to another wil d a s 5 a t i o n  

&p&tcd by a slash. The lim symbol should be thc one b a d  on (hir 
sun&& for unmplz CWH. OMISM, SWCL Bordcrlinc ~ n b o l r  
are panticululy useful w k o  the liquid limit d u e  ofc lam wilr is dose 
to H). T h e  Ails can have expansive chancklirtia md thc use of a 
borderline symbol (CLKH, -1 wilt aknt lhc d the raigned 
classirxations of expansive polenlul. 

1.2 The group symbol portion of chis Gem is based on  
laboratom tests Dcrformcd on the wrtion of a soit s a m ~ l e  

- --"-~-- 
C 702 Practice for Reducing Weld Samples of Aggregate 

to T d n g  S i 3  
D420 Pnaice for Investigating and Sampling Soil and 

Rock for Engineering P~rpo%~ 
D421: Practice for Dry Preparation of Soil Samples for 

PariicleS'i Analysis and Determination of Soil Con- 
stants. 

D422 Method for ParticleSizc Analysis of %a4 
D653 Terminology Relating to Soii Rock, and Con- 

tained Fluids' 
D 1140 Tcsl Method for Amount of Material in Soils 

Finer than the No. 200 (7Sym) Sieve4 
D2216 Method for Laboratory Determination of Water 

(Moisture) Content of Soil, Rock, and Soil-Aggregate 
passing &e 3-in.-(7~-mm) sieve (s& Specification E I I). - Mixtulxs4 

1.3 As a classification system, this test method is limitad D2217 Practice for Wet Preparation of Soil Samples for 
to  naturally occurring soh. ParticleSze Analysis and Determination of Soil Con- 

NOTE 2-The DUD n u n s  and symbols used in h i s  tcr! method 
may be used u a daehptivc system ipp~icd to such materia u ~halc, 
claynone. shells, crushed mck. ctc. See Appcndu X 1  

1.4 This test method is for qualitative application only. 

NOTE )-When quantitative information is required for detailed 
designr of important rtludurcs, this t a t  mahod mua k supplemcntcd 
by labontory or  o tha  quantitative dau to dclenninc pcrfonnana 
chanctcristics undcr cxpslcd field condition% 

stantftf 
D 2488 Practice for Dcmiption and Identification of Soi 

(Visual-Manual Proccdurr)' 
D4083 Practice for DMivtion of Frozen Soils (Visual- 

Manual Pr~cedure)~ 
D 43 I8 T cst Method for Liquid Limit. Plastic Limit, and 

Plasticity Index of Soi 
D 4427 Classification of Peat Samples by Laboratory Test- 

in$ 

1.5 The system is based on che widely reaxpized Unilicd E 1 i Specification for Wi-CIoth Sievcs for Testing Pur- 

Soil Classification System which was adopted by several U.S. poS=' 

Government agenacs in 1952 as an outgrowth of the Atfield 3. Terminology Classification System developed by A. Casagrande.' 
1.6 This standard does not purpori to address the safey 3.1 De/nitiom-Except as listed below, all definitions arc 

problems associated with its use. f i  is the respomibi/ity of the in accordance with Terms and Symbols D 653. 
-user of this standard to esrablish appropriare sa&fy-and 
heahh practices and determine the applicabiliry of regularory 
limitations prior lo use. 

' This ten m c l h d  is undcr the jurirdioion or ASTM Commillcc D l 8  on  Soil 
2nd Rock and is lhc direcr -dility or Subcommittee D18.07 on id en tit^-.- 
lion a d  Clzu i ln l ion  otS& 

Cuncnt edition apworcd June 29. 1993. Published A u g u  1993. 01-igiluny 
puMirhcd as D 2487 - 66 T. Lut prcviour rdilion D 2487 - 85". 

'Cawgnndc. A,. Tlzs i l iwt ion  md ldcnl i lmion or Soik.' Trumooionr. 
ASC€ 1948. p. 901. 

N m  &For panick retained on a )-in. (7s-mm) US. ~ n d a r d  
ticvc. Ihc follouing dcfinitionr arc suggcstcd: 

Cobbles-particla of rock Ihal uill pas a 12-in. (3Wmm) wuart 
opening and k rclaimd on a 3-in. (75-mm) U.S. standard ncve. and 

~ouldm-panicks of rock *a: uill not pau a 12in. (300-mmY 
quare opening 

3.1.1 gravel-particla of rock that will p a s  a 3-in: 

' Annt,ul W- of ASTM Slondardr. Vol W.02. 
Annual W oJASTM 9ond@&. V d  04.08. 



75-mm) sieve and be retained on a No. 4 (4.75-mm) U.S. 
-'?ndard sieve with the following subdivisions: 

Coarse-paws 3-in. (75-mm) sieve and retained on %-in. 
(19-mm) sieve, and 

Fine-passes %-in. (19-mm) sieve and retained on No. 4 
(4.75-mm) sieve. 

3.1.2 sand-panicles of rock that will pass a No. 4 
4.75-mm) sieve and be retained on a No. 200 (75ym) U.S. 
,tandud sieve with the following subdivisions 

Coarse-passes No. 4 (4.75-mm) sieve and retained on 
No. 10 (2.00-mm) sieve. 

Medium-passes No. 10 (2.00-mm) sieve and retained on 
No. 40 (425 y m) sieve. and 

Fine-passcs NO. 40 (42S-wm) sieve and rctaincd on N a  
200 (75ymj  sieve. 

3.1.3 c l a p s o i l  passing a No. 200 (75ym) U.S. standard 
ieve that can be made to exhibit olasticitv foum-like orom - -~ ~~. - 

:rties) within a range of water &dents and that &i& 
:onsiderable strength when air dry. For ~ l ~ c a t i o n ,  a clay 
s a fine-grained soil. o r  the fine-grained portion of a so& 
vith a plasticity index equal to or greater than 4, and the plot 
bf olastidtv index versus liauid limit falls on or above the 
A' line. - 

3.1.4 silt-soil passing a No. 200 (75ym) US. standard 
ieve that is nonplastic or  very slightly plastic and that 
xhibits little or no  strength when air dry. For classification. 
silt is a fine-grained soil, or  the tine-grained portion of a 

oil, with a plasticity index less than 4 or if the plot of 
dasticity index versus liquid limit falls below the 'A" line. 

3.1.5 organic clay--a clay with suflicient organic content 
afluence the soil properties. For classification, an organic 

ray is a soil that'would be classified as a day a p t  that its 
iquid limit value after oven drying is less than 75 % of its 
iquid limit value before oven drying. 

3.1.6 organic si lf-a silt with sufficient organic content to 
nfluence the soil propenies. For classification, an organic silt 
; a  soil that would be classified as a silt except that its liquid 
mit value aRer oven drying is less than 75 % of its liquid 
mi1 value before oven drying. 
3.1.7 peat-a soil composed of vegetable tissue in various 

[ages of decomposition usually with an organic odor, a 
ark-brown to black color. a spongy consistency, and a 
:xture ranging from fibrous to amorphous. 
3.2 Descripfions of T e r m  Specijic to This Standard 
3.2.1 coement  of curvafure, Cc-the ratio (D,)2/(Dlo x 

>-). where Dm, D, and D,, are the particle diameters 
orresponding to 60, 30, and 10 % finer on the cumulative 
article-size distribution curve, respectively. 
3.2.2 coeflcient of unformity, Cu-the ratio D a l O l  

rherc Dm and D,o are the particle diameters comsponding , 60 and 10 % finer on  the cumulative particle-size dish- 
ution curve, respectively. 

. Summary of Test Method 
4.1 As illustrated in Table I. this classification system iden- 

fies three major soil divisions: coarse-grained soils, finc- 
pained soils, and highly organic soils. These three divisions 

Lrther subdivided into a total of I5 basic soil groups. 
.I Based on the results of visual observations and pre- 

:ribed laboratory tests, a soil is catalogued according to the 
asic soil groups, assigned a group symbol(s) and name. and 

thereby classified. The flow charts. Fig. I for he-grained 
soils. and Fig. 2 for coam-grained soils. can be used to assign 
the appropriate group symbol(s) and name. 

5. Slgniflcance and Use 
5.1 This test method classifies soils from any geographic 

location into categories representing the results of prescribed 
laboratory tests to determine the particle-size characteristics, 
the liquid limit, and Ihe plasticity index. 

5.2 The assigning of a group name and symbol(s) along 
with the dexriptive information required in Practice D 2488 
can be used to describe a sail to aid in the evaluation of its 
significant properties for engineering use. 

5.3 The various groupings of this classification system ' 

have been devised to comlate in a general way with the 
engineering behavior of soils. This test method provides a 
useful first step in any field or laboratory investigation for 
geotechnical engineering purposcr 

5.4 This test method may also bc used as an aid in 
training personnel in the.use of Ractice D 2488. 

5.5 This test method may bc used in combination with 
Practice D 4083 when working with frozen soils. 

6. Appmtus 
6.1 In addition to the apparatus that may be required for 

obtaining and preparing the samples and conducting the 
prescribed laboratory icsu, a plasticity c h W  similar to F* 
3. and a cumulative particle-size W b u t i o n  curve, similar 
to Fig. 4, are required. 

NME 5-The 'U" line &own on Fir 3 has been emdricolly 
determined Io be Ihc approximate 'uppr ti-kit' for natural & I1 b 1 
sood check @nsI erroneous data. and any ten mulU Uul plot abovc 
or to the kfi of it should be vcrificd. 

7. Sampling 
7.1 Samples shall be obtained and identified in accord- 

ance with a method or methods, recommended in Recom- 
mended Practice D 420 or by other accepted procedures. 

7.2 For accurate identification, the minimum amount of 
test sample required for this t m  method will depend on 
which of the laboratory tests nwd to be pelfonned. Where 
only the particle-sire analysis of the sample is required, 
specimens having the following minimum dry weights arc 
require& 

Minimum Spsdmen S i  
Dry Wcilhl 

4.75 mm (No. 4) 100 ~(0.25 Ib) 
9.5 mm (K in.) 2M 8 (0.5 Ib) 

19.0 mm (% in.) 1.0 kg (2.2 Ib) 
38.1 mm (1% in.) 0.0 kg (I8 lb) 
75.0 mm [3 in.) 60.0 kc (132 Ib) 

Whenever possible, the field samples should have weights 
two to four times larger than shown. 

7.3 When the liquid and plastic limit tests must also be 
performed, additional material will be required suficient to 
provide 150 g to 200 g of soil finer than the No. 40 (425-pm) 
sieve. 

7.4 If the field sample or test specimen is smaller than the 
minimum recommended amount, the report shall include an 
appropriate remark. 
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8. Classification of Peat 
8.1  sample composed primarily of vegetable tissue in 

various stages of decomposition and has a fibrous to amor- 
phous texture, a dark-brown to black color, and an organic 
odor should be designated as a highly organic soil and shall 
be classified as peat. F'T, and not subjected to the classifica- 
tion procedures dexn'bed hereaRcr. 

8.2 If desired. classification of type of peat can be per- 
formed in accordance with Classification D 4427. 

9. Preparation for Classification 
9.1 Before a soil can be clsif ied according to this ten 

method. generally the particle-size distribution of the minus 
Fin. (75-mm) material and thc plasticity characteristics of 
the minus No. 40 (425pm) sieve material must be deter- 
mined. See 9.8 for the specific required tests. 

9.2 The preparation of the soil specimen(s) and the testing 
for panicle-size distribution and liquid Limit and plasticity 
index shall be in accordance with accepted standard proce- 
dures. Two procedures for preparation of the soil specimens 
for testing for soil classification purposes arc given in 

apendixes X3 and X4. Appendix X3 describes the wet 
ep&ation melhod and is the preferred method for cohesive 

soils that have never dried out and for organic soils. 
9.3 When reporting soil classifications determined by this 

rcn method. the preparation and test procedures used shall 
be reported or referenced. 

ed Sdl (M X or More P a u 8 r  No. 200 Sieve) 

9.4 Although the test procedure used in determining the 
particle-size distribution or other considerations may raquirc 
a hydrometer analysis of the material, a hydrometer analysis 
is not necessary for soil classification. 

9.5 The percenlage (by dry weight) of any plus f i n .  
(75-mm) material must be determined and reported as 
auxiliary information. 

9.6 The maximum panicle size shall be determined (mea- 
sured or estimated) and rcponed as auxiliary information. 

9.7 When the cumulative particle-size distribution is re- 
quired, a set of sieves shall be used which include the 
following sizes (with the largest size commensurate with the 
maximum w i d e  size) with other sieve sizes as needed or 
required to define lhe particle-size distribution: 

3-in. (75-mm) 
%-in.(l9.&mm) 
No. 4 (4.75-mm) 
No. 10 (2.00-mm) 
No. 40 (425-pm) 
No. 200 (75ym) 

9.8 The tescs required to be performed in preparalion for 
classification are as follows: 

9.8.1 For soils estimated to contain less than 5 % fines, a 
plot of the cumulative particle-size distribution curve of the 
fraction coarser than lhe No. 200 (75ym) sieve is required. 
The cumulative pdcle-size distribution curve may be 
plotted on a graph similar to that shown in Rg. 4. 
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L I Q U I D  L I M I T  (LLI  
FIG. 3 Pbsliclly Chart 

' 2 For soils atimated to contain 5 to IS % fines, a N m  6-The plarticity index and liquid limit arc determined on Ihe 
.lative m d e - s i z e  distribution curvc, as described in minus No. 40 (425 pm) sieve mataid. 

.I, is required. and the liquid limit and plasticity index are 11.1.1 ~ l & f y  ma as a /=an ,-lay, CL if liquid 
,uircd. Limit is less than 50. See area identified as CL on Fig. 3. 
L8.2.1 lf sunicient material is not available to determine 1 1.1.2 classify the soil as a j a  ,-fay, CH, if the Liquid limit 

liquid limit and plasticity index, the fines should k is 50 or m t e r .  area identified as CH on 3. 
;mated to be either silty or clayey using the procedures 
cribed in Practice D 2488 and so noted in the report. N m  7-In cavs where che liquid limit ex& 110 or tbc plraiaty 

index e x a d s  60, the plasticity chm may k expanded by mainIaining 1.8.3 F6r s o 5  estimated to contain 15 % or more fines, a rrtc on the line Ihc ihtd 
emination of the percent fines, mrcent sand. and mrcent ~ 1 ~ -  -.--. 
vel is required, and the liquid iimit and pl&ticity index 
r e q u i d .  For soils estimated to contain 90 % fines or 11.1.3 Classify the soil as a silly clay, C L M L  if the 

rc. the percent fines, percent sand, and percent gravel position of the plasticity index versus liquid limit plot falls 
be estimated using the da-+d in p r a h  on or above the 'A" line and the plasticity index is in the 

1488 and so noted in the report. range of 4 to 7. Sec area identified as CLML on Fig. 3. 
11.2 The soil is an inoreanic silt if the ~osition of the 

Preliminary Classification Procedure plasticity index venus liqui~limit plot, Fig. 3; falls M o w  the 
'A" tine or the plasticity index is less &an 4, and prcscna of 

0.1 Class the soil as fine-grained if 50 % or more by dry organic mattu. docs not influence the liquid Limit as deter- ght of the test specimen passes the No. 200 (75-pm) sieve mined in 11.3.2. 
I follow Senion I I. 11.2.1 Classify the soil as a sill. ML, if the liquid limit is 
0.2 Class the soil as coarw-grained if more than 50 X by 1, than 50. see area identified as ML on fig. 3. 
weight of the test Specimen is retained on the No. 200 1 1.2.2 Classify the soil as an elmtic MH, if the Liquid 

-pm) sieve and follow Section 12. limit is 50 or greater. See area identified as MH on Fig. 3. 
1 1.3 The siii is an organic silt or clay if organic matcet is 

Procedure for Classification of Fine-Grained Soils (50 % prwnt  in suflicient amounts to influence the liquid Limit as 
o r  more by dry weight passing the NO. 200 (75ym) determined in 11.3.2. 
sieve) 11.3.1 If the soil has a dark color and an organic odor 
' The soil is an inorganic clay if the position of the when moist and warm, a m n d  liquid limit test shall be 

ty index versus liquid limit plot. Fig. 3, falls on or performed on a t a t  specimen which has been oven dried at 
+e the -A" line, the plasticity index is greater than 4, and I I0 * 5'C to a constant weight. typically over night. 
prcsence of organic matter does not influence the liquid 11.3.2 The soil is an organic silt or organic clay if the 
it as determined in 11.3.2. liquid limit after oven drying is less than 75 % of the liquid 
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FIG. 4 CumulaUve Particle-Size Plol 

limit of the original specimen determined before oven drying example, sandy lean day. CL; gravelly fat clay. CH; sandy 
(see Procedure B of Practice D 2217). silt. ML. If the w r a n t  of sand is wual to the m n t  of 

11.3.3 Classify the soil as an organic silt or organic day. 
OL, if the liquid limit (not oven dried) is lcss than 50 96. 
Classify the soil as an organic sill. OL, if the plastiaty index 
is less than 4, or the position of the plastiaty index versus 
liquid limit plot falls below the 'A" line. Classify the soil as 
a? organic clay, OL, if the plasticity index is 4 or greater and 
the position of the plasticity index versus liquid limit plot 
falls on or above the 'A" linc See area identified as OL (or 
CLML) on Fig. 3. 

1 1.3.4 Classify the soil as an organic clay or organic sill, 
OH, if the liquid limit (not oven dried) is 50 or greater. 
Classify the soil as an organic sill, OH, if the position of the 
plasticity index versus liquid limit plot falls below the 'A" 
line. Classify the soil as an organic clay, OH, if the position 
of the plasticity index versus liquid-limit plot falls on or 
above the 'A" line. See area identified as OH on Fig. 3. 

11.4 if less than 30 % but 15 % or  more of the t a  
specimen is retained on the No. 200 (75ym) sieve, the words 
'with sand" or "with gravel" (whichever is predominant) 
shall be added to the group name. For example, lean clay 
with sand. CL; silt with gravel, ML. If the percent of sand is 
equal to the percent of gravel, use 'with sand." 

11.5 If 30 % or more of the test specimen is retained on 
the No. 200 (75-pm) sieve, the words 'sandy" or 'gravelly" 
shall be added to the group name. Add the word 'sandy" if 
30 % or more ofthe test specimen is retained on the No. 200 

: (75-pm) sieve and the coanc-grained portion is predomi- 
nantly sand. Add the word "gravelly" if 30 % or more of the 
test specimen is retained on the No. 200 (75-pm) sieve and 
the coanc-grained portion is predominantly gravel. For 

gravel, use 'sandy." 

12. Procedure for Classincadon of CoPrse-Gnined Soils 
(more than 50 1 retained on the No. 200 (75ym) sieve) 

12.1 Class the soil as' gravel if more than 50 96 of the 
coanc fraction [plus No. 200 (75ym) sieve] is rewined on 
the No. 4 (4.75-mm) sieve. 

12.2 Class the soil as sand if 50 96 or more of the awu 
fnction [plus No. 200 (75-um) sieve] passes the No. 4 .~ . . - - 
(4.75-mm) sieve. 

12.3 If 12 % or less of the ten specimen passes the No. 
200 175-um) sieve. dot  the cumulative  article-sire diuibu- . . .  . . 
tion. fig. 4, and compute the coelficient of uniformity. Cu, 
and cocmcient of curvature, CC, as given in Eqs I and 2. 

Cu - DsdDro (1) 
CC (Dd/(Dto X Dm) (2) 

where: 
Dl,. D,. and D, = the panicle-size diameters corre- 
sponding to 10, 30. and 60 %, respectively, passing on the 
cumulative particle-size distribution curve. Fig. 4. 

Norr 8-11 may k nccczrary to exmpolate che curvc to obtain thc 
D,, diamcter. 

12.3.1 If less than 5 96 of the tcst specimen passes the No. 
200 (75-pm) sieve, classify the soil as a well-graded gravel. 
GW, or well-graded sand, SW, if Cu is greater than 4.0 for 
gravel or greater than 6.0 for sand. and Cc is at least 1.0 but 
not more than 3.0. 

12.3.2 If less than 5 % of the t a t  specimen passes the No. 
200 (75-pm) sieve, classify the soil as poorly graded gravel. 



GP, or poorly graded sand, SP, if either the Cu or the Cc 
iteria for well-graded soils arc not satisfied. 

12.4 If more than 12 % of the test specimen passes the 
No. 200 (75ym) sieve, the soil shall be considered a 
coarse-grained soil with fines. The fines an determined to be 
either clayey o r  silty based on the plasticity index versus 
liquid limit plot on Fig. 3. (See 9.8.2.1 ifinsuficient material 
available for testing). (See NOTE 6) 

12.4.1 Classify the soil as a clayey gravel. GC. or clayey 
sand, SC, if the fines are clayey, that is, the position of the 
plasticity index versus liquid limit plok Fig. 3, falls on or 
above the 'A" line and the phstiity index is gnatcr than 7. 

12.4.2 Classify the soil as a silty gravel. GM, or silty sand, 
SM, if the fines arc silty, that is, the position of the plasticity 
index versus liquid limit plot. Fig. 3, falls below the 'A" tine 
or the p l d c i t y  index is lm than 4. 

12.4.3 If the fincs plot as a silty day. CLML, classify the 
soil as a silty, clayey gravel, GCGM, if it is a gravel or a silty, 
clayey sand. SC-SM, if it is a sand 

12.5 If 5 to I2 5% of the test spedmen passes the No. 200 
(75ym) sieve, give the soil a dual claaification using two 
group symbols. 

12.5.1 The first group symbol shall comspond to that for 
a gmvd or sand having Im than 5 5% fines (OW. GP. SW, 
SP). and the second symbol shall comspond to a gravel or 
sand having more than 12 % fines (GC GM. SC, SM). 

12.5.2 The p u p  namc shall correspond to the first group 
symbol plus -with clay" or 'with silt" to indicate the 
plasticity characteristics of the fines. For example, well- 

\dad gravel with clay. GW-GC; poorly graded sand with 
.5 SP-SM (Sec 9.8.2.1 if insufficient material available for 

testing). 
NOTE 9-If UK fines plot as a silty day. CLML the vcond group 

symbd should be cicher GC or S C  For example, r poorly gndcd snd 
with 10 % fines. a liquid limit 0120. and a plrstiaty index of6 would k 
classified as a poorly graded sand with silty clay. SPSC 

12.6 If the specimen is predominantly a n d  or gravd but 

contains IS % or more of the other coarse-grained constit- 
uent. the words 'with gravel" or 'with sand" shall be added 
to the group namc. For example, poorly graded gravel with 
sand. clayey sand with gravel. 

12.7 If the field sample contained any cobbles or boulders 
or both. the words 'with cobbles." or 'with cobbles and 
boulders" shall be added to the group name. For example, 
silty gravel with cobbles. GM. 

13. Report 
13.1 The report should include the group name. group 

symbol, and the results of the laboratory tests. The particle- 
size distribution shall be given in terms of percent of gravd. 
sand and fins. The plot of the cumulative padclc-size 
distribution curve shaU be reported if used in classifying the 
soil. Report appropriate dc&ptive information according to 
thc procedures in Practice D 2488. A local or commercial 
name or geologic interpretation for the material may be 
added at the end of the descriptive information if identified 
as such. The test procedures used shall be r e f a n d  

NOTE IbEromde Clavcv Gmvd w i ~ h  Sand ond Cobbles (GO- 
46 % fine to awne..k. sibknded gnv+l; 30 % fine Io c& hid. 
subrounded and; 24 % clayey fin- U - 38. PI - 19; 4 d o n  
with Ha. original &Id n m d e  bd 4 % bard. subrounded mbMq - 
maximum dimension 150 mm. 

In-Phcc Conditio-firm. homogeneous, dry, brown, 
Geologic Interprclation-aUuvial fan 
NUTE 11-r examples orroil dCMiptio~ arc given in Appendix 

XI. 

14. Precision and BLs 
14.1 This test method provides qualitative data only; 

therefore, a precision and bias statement is nonapplicable. 

15. Keywords 
15.1 Alterberg limits; classification; clay. gradation; 

gravel; laboratory classification; organic soils; sand; silt; soil 
classification; soil tests 

APPENDIXES 

(Nonmandatory Information) 

X1. EXAMPLES OF DESCRIPTIONS USING SOIL CLASSIFICATION 

XI. I The following examples show how the information smaller than recommended). In-Place Conditions-Firm. 
required in 13.1 can be reported. The appropriate descriptive stratified and contains lenses of silt I to 2 in. thick, moist. 
information from Practice D 2488 is included for iUustrative brown to gray. in-place density = 106 lb/fl3 and in-place 
purposes. The additional descriptive tcrms that would ac- 
company the soil classification should be bawd on the 
intended use of the classification and the individual circum- 
stances. 

XI. I .  I Well-Graded Gravel with Sand (G W-73 % fine 
lo coane, hard. subangular gravel; 23 % fine to wane,  hard, 
subangular sand; 4 % fines; Cc = 2.7, Cu = 12.4. 

Y l(1.2 Silty Sand wilh Gravel (SM)dl % predomi- 
.~tly fine sand; 23 % silty fines, LL = 33. PI = 6; 16 % fine, 

hard, subrounded gravel; no reaction with HCI; (field sample 

moisture = 9 5%. 
XI.I.3 Organic Clay (0L)-100 % fines. LL (not dried) 

= 32. LL (oven dried) = 21. PI (not dried) = 10; wet. dark 
brown, organic odor, weak reaction with HCI. 

X 1.1.4 Silty Sand with Organic Fines (SM)-74 % fine to 
coarsc, hard. subangular reddish sand; 26 % organic and silty 
dark-brown fines. LL (not dried) = 37. LL (oven dried) = 26. 
PI (not dried) = 6, wet, weak reaction with Ha. 

X 1.1.5 Poorly Graded Gravel with Silt. Sand. Cobbles and 
Boulders (GP-GM)-78 % fine to coarse, hard. subrounded 
to subangular gravel; 16 % fine to coarw. hard. subrounded 



to subangular s a n e  6 % silty (estimated) fines; moist. brown; subrounded cobbles and 2 % hard. subrounded boulders 
no reaction with HCI; original field sample had 7 % hard, with a maximum dimension of I8 in. 

X2. USING SOIL CLASSIFICATION AS A DESCRIPTIVE SYSTEM FOR SHALE, CLAYflONE, SHELLS, 
SLAG, CRUSHED ROCK, ETC 

X2.1 I h e  group names and symbols used in this ccst 
method may be used as a descriptive system applied to 
materials that exist in situ as shale, claystone, sandstone. 
siltstone, mudstone, etc.. but convcrt to soils after field or 
laboratory processing (crushing, slaking, etc). 

X2.2 Materials such as shells, crushed rock, slag, etc. 
should be identified as such. However, the procedum used 
in this method for describing the particle size and plastiaty 
characteristics may be used in the description of the material. 
If desired. a classification in accordance with this test method 
may be assigned to aid in describing thc material. 

X2.3 If a classification is used. the group symbol(s) and 
group narna  should be placed in quotation marks or noted 
with some type of distinguishing symbol. See examples. 

X2.4 Examples of how soil classifications could be incor- 
pomed into a dexription system for materials that arc not 
naturally oocurring soils are as fo l low 

X2.4.1 Shale Chutk-Retrieved as 2 Io 4-in. pieces of 
shale from power auger hole, dry. brown, no reaction with 
HCI. After laboratory processing by slaking in water for 24 h. 
material classified as 'Sandy Lean Clay ( C L ) " d l  % clayey 
fines, LL = 37, PI = 16; 33 9% fine to medium sand; 6 % 
gravel-site pie= of shale. 

X2.4.2 Crushed Sandrrone--Produa of wmmercial 
crushing operation; *Poorly Graded Sand with Sdt (SP- 
SM)"-91 % fine to medium sand; 9 9% d t y  (estimated) 
fines; dry, reddish-brown, strong reaction with HCI. 

X2.4.3 Broken She l l s42  % gravel-size broken shells; 
31 9% sand and sand-& shell pi-, 7 % fina; would be 
classified as 'Poorly Graded Gravel with Sand (GP)". 

X2.4.4 Crushed R o d - P r d  gravel and cobbles 
from Pit No. 7; 'Poorly Graded Gravel (GPY-89 % fine. 
hard, angular gravel-size particles, I I % coarse. hard, ang* 
sand-size particles, dry, tan; no reaction with HU; Cc = 2.4. 
Cu 0.9. 

X3. PREPARATION AND TFSTINC FOR CLASSIFICATION PURPOSES BY THE WET METHOD 

X3.1 This appendix describes the steps in preparing a soil 
sample for testing for purposes of soil classification using a 
wet-preparation procedure. 

X3.2 Samples prepared in accordance with this proccdurc 
should contain as much of their natural water wntent as 
possible and every effort should be made during obtaining, 
preparing, and transpomting the samples to maintain the 
npural moisture. 

X3.3 The procedures to be followed in this 1st method 
assume that the field sample contains fines, sand, gravel, and 
plus 3-in. (75-mm) particles and the cumulative particle-six 
distribution plus the liquid limit and plastiaty index values 
are required (see 9.8). Some of the following steps may be 
omitted when they are not applicable to the soil being tested. 

X3.4 If the soil contains plus No. 200 (75ym) particla 
that would degrade during dry sieving, use a test procedure 
for determining the particle-size characteristics that prevents 
this degradation. 

X3.5 Since this classification system is limited to the 
portion of a sample passing the 3-in. (75-mm) sieve. the plus 
3-in. (75-mm) material shall be removed prior to the 
determination of the panicle-size characteristics and the 
liquid limit and plasticity index. 

X3.6 The portion of the field sample finer than the 3-in. 
(75-mm) sieve shaU be obtained as follows 

X3.6.1 Separate the field sample into two fractions on a 
3-in. (75-mm) sieve, being careful to maintain the natural 
water content in the minus 3-in. (75-mm) fraction. Any 

. panicles adhering to the plus 3-in. (75-mm) particles shall be 
brushed or  wiped OK and placed in the fraction passing the 
3-in. (75-mm) sieve. 

X3.6.2 Determine the airdry or oven-dry weight of the 

fraction retained on the 3-in. (75-mm) sieve. Determine the 
total (wet) weight of the f d o n  passing the 3-in. (75-mm) 
sieve. 

X3.6.3 Thoroughly mix the f d o n  passing the Un .  
(75-mm) sieve. Determine the water content, in accordance 
with Method D 2216. of a representative specimen with a 
minimum dry weight as required in 7.2. Save the water- 
content specimen for determination of the particle-size 
analysis in accordance with X3.8. 

X3.6.4 Compute the dry weight of the fraction passing the 
3-in. (75-mm) sieve based on the water content and total 
(wet) weight. Compute the total dry weight of the sample and 
calculate the percentage of material retained on the 3-in. 
(35-mm) sieve. 

X3.7 Determine the liquid limit and p ldc i ty  index as 
follows: 

X3.7.1 If the soil disaggregatcs readily. mix on a clean. 
hard surface and select a representative sample by quartering 
in accordance with Methods C 702. 

X3.7.l.l If the soil contains coarse-grained particles 
coated with and bound together by tougb clayey material, 
take extreme care in obtaining a representative portion of the 
No. 40 (425ym) fraction. Typically, a largcr portion than 
normal has to be sclectcd, such as the minimum weights 
required in 7.2. 

X3.7.1.2 To obtain a representative specimen of a bad- 
cally cohesive soil, it may be advantageous to pass Ihe soil 
through a ,/.-in. (19-mm) sieve or other convenient size so 
the material can be more easily mixed and then quarterad or 
split to obtain the representative specimen. 

X3.7.2 Process the representative specimen in accordance 
with Procedure B of Practice D 2217. 



X3.7.3 Perform the liquid-limit test in accordance with 
rest Method D 4318, except the soil shall not be air dried 
prior to the test. 

X3.7.4 Perform the plastic-limit test in accordance with 
Test Method D 4318, except the soil shall not be air dried 
prior to the test, and calculate the plasticity index. 

X3.8 Determine the panicle-size distribution as follows: 
X3.8.1 If the water content of the fraction passing the 

3-in. (75-mm) sieve was required (X3.6.3). use the water- 
content specimen for determining the particle-size distribu- 
tion. Othenvise, select a representative specimen in accord- 
ance with Practicc C702 with a minimum dry weight as 
required in 7.2. 

X3.8.2 If the cumulative partide-size distribution in- 
cluding a hydrometer analysis is required, d e t e d n e  the 
particle-sire distribution in a a r d a n a  with Method D 422. 
See 9.7 for the set of required sieves 

X3.8.3 If the cumulative particle-size distribution withoui 
a hydrometer analysis is required, determine the particle-size 
distribution in accordance with Method C 136. See 9.7 for 
the set of required sieves The specimen should be soaked 
until all clayey aggrrgations have sonend and then washed 
in accordance with Test Method C 117 prior to performing 
the particle-sire distribution. 

X3.8.4 If the cumulative panicle-sizz distribution is not 
required, determine the perunt fines, percent sand, and 
percent gravel in the specimen in accordance with TCSI 
Method C I 17, being sure to soak the specimen long enough 
to soRen all clayey aggregations. followed by Method C I36 
using a nest of sieves which shall include a No. 4 (4.75-mm) 
sieve and a No. 200 (7511111) sieve. 

X3.8.5 Calculate the pemnt f i n s  percent sand, and 
perunt gravel in the minus 3-in. (75-mm) fraction for 
classification purposa. 

X4. AIR-DRIED METHOD O F  PREPARATION O F  SOILS FOR TESIlNC FOR CLASSIFICATION PURPOSES 

X4.1 This appendix describcs the steps in preparing a soil 
sample for testing for purposcs of soil classification when 
air-drying the soil before testing is spadrred or desired or 
when the natural moisture content is near that ofan airdried 
state. 

X4.2 If the soil conlains organic matter or mineral 
olloids that are irreversibly atrected by air drying, the 

wet-prepamtion method as described in Appendix X3 should 
be used. 

X4.3 Since this dassitication system is limited to the 
ponion of a sample passing the 3-in. (75-mm) sieve, thc plus 
3-in. (75-mm) material shall be removed prior to the 
determination of the particle-size characteristics and the 
liquid firnit and plasticity index. 

X4.4 The portion of the field sample finer than the 3-in. 
(75-mm) sieve shaU be obtained as follows: 

X4.4.1 Air dry and weigh the field sample. 
X4.4.2 Separate the fidd sample into hvo fractions on a 

3-in. (75-mm) sieve. 
X4.4.3 Weigh the two fractions and compute the per- 

centage of the plus 3-in. (75-mm) material in the field 
sample. 

X4.5 Determine the particle-size distribution and Liquid 
Limit and plasticity index as foUows (sac 9.8 for when these 
tests arc required): 

X4.5.1 Thoroughly mix the fraction pasing the 3-in. 
(75-mm) sieve. 

X4.5.2 If the cumulative padcle-size distribution in- 
cluding a hydrometer analysis is required. determine the 
panicle-size distribution in accordance with Method D 422. 
Scc 9.7 for chc set of sieves that is required. 

X4.5.3 If the cumulative particle-size distribution without 
a hydrometer analysis is required, determine the particle-size 
distribution in accordance with Tcst Method D 1140 fol- 
lowed by Method C 136. See 9.7 for the set of sieves that is 
r e q u i d .  

X4.5.4 If the cumulative particle-size distribution is not 
required, determine the percent fines. percent sand. and 
percent gravel in the specimen in accordance with Test 
Method D I140 followed by Method C 136 using a nest of 
sieves which shall include a No. 4 (4.75-mm) sieve and a No. 
200 (75-pm) sieve. 

X4.5.5 If required, determine the liquid limit and the 
~lasticitv index of the test s~ecimen in accordance with Test 

X5. RATIONALE 

XS. I Significant revisions were made to the sundard addition of 8.2 on classification of peat, the addition of 4.5 
which appeared as D 2487 - 83 from the previous version of on classification of frozen soils, the addition of NOTE 6 for 
D 2487 - 69 (1975). The changes are documented in the clarification of materials used to determine the plasticity 
literature. index and liquid Limit. and the addition of Appendix X5 on 

X5.2 Changes in this version from the last include the Rationale. 
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SOIL AND ROCK SAMPLE ACQUISITION 

1.0 PURPOSE 

The purpose of this procedure is to describe the handling of rock cores and subsurface soil 

samples collected during drillingoperations. Surface soil sampling also is described. 

2.0 SCOPE 

The methods described in this SOP are applicable for the recovery of subsurface soil and rock 

samples acquired by coring operations or soil sampling techniques such a s  split-barrel 

sampling and Win-walled tube sampling. Procedures for the collection of surface soil samples 

also a re  discussed. This SOP does not discuss drilling techniques or well installation 

procedures. ASTM procedures for "Penetration Test and Split-Barrel Sampling of Soils." 

"Thin-Walled Tube Sampling of Soils,' and "Diamond Core Drilling for Site Investigation" 

have been included as Attachments A through C, respectively. 

3.0 DEFINITIONS 

Thin-Walled Tube Sam~ler  - A thin-walled metal tube (also called Shelby tube) used to recover 

relatively undisturbed soil samples. These tubes are available in various sizes, ranging from 2 

to 5 inches outer diameter (O.D.) and 18 to 54 inches length. A stationary piston device is 

included in the sampler to reduce sample disturbance and increase recovery. 

S~libBarrel  Sam~le r  - A steel tube, split in half lengthwise, with the halves held together by 

threaded collars a t  either end of the tube. Also called a split-spoon sampler, this device can be 

driven into unconsolidated materials using a drive weight mounted on the &lling string. A 

standard split-spoon sampler (used for performing Standard Penetration Tests) is two inches 

O.D. and 1-3/&inches inner diameter (I.D.). This standard spoon is available in two common 

lengths providing either 20-inch or 26-inch internal longitudinal clearance for obtaining 18- 

inch or 24-iich long samples, respectively. 

Grab Sample - An individual sample collected from a single location a t  a specik time or period 

of time generally not exceeding 15 minutes. Grab samples are associated with surface water, 
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groundwater, wastewater, waste, contaminated surfaces, soil, and sediment sampling. Grab 

samples are typically used to characterize the media at  a particular instant in time. 

Composite Samples - A sample collected over time that typically consists of a series of d i i r e te  

samples which are combined or "composited". Two types of composite samples are listed 

below: 

Areal Composite: A sample collected from individual grab samples collected on an 

areal or cross-sectional basis. Areal composites shall be made up of equal volumes of 

grab samples. Each grab sample shall be collected in an identical manner. Examples 

include sediment composites &om quarter-point sampling of streams and soil samples 

fiom grid points. 

Vertical Composite: A sample collected from individual grab samples collected from a 

vertical cross section. Vertical composites shall be made up of equal volumes of grab 

samples. Each grab sample shall be collected i n  an  identical manner. Examples 

include vertical profiles of soiVsediment columns, lakes and estuaries. 

4.0 RESPONSIBILITIES 

Project Manager - The Project Manager is responsible for ensuring that, where applicable. 

project-specir~c plans a re  in  accordance with these procedures, or that  other approved 

procedures are developed. Furthermore, the Project Manager is responsible for development of 

documentation of procedures which deviate from those presented herein. 

Field Team Leader - The Field Team Leader is responsible for selecting and detailing the 

specirlc sampling techniques and equipment to be used, and documenting these in  the 

Sampling and Analysis Plan. It  is the responsibility of the Field Team Leader to ensure that 

these procedures a re  implemented in the field and to ensure that  personnel performing 

sampling activities have been briefed and trained to execute these procedures. 

Drilling Inspector - I t  is the responsibility of the drilling inspector to follow these procedures. 

or to follow documented, project-specific procedures as  directed by the Field Team Leader 

andlor the Project Manager. The Drilling Inspector is responsible for the proper acquisition of 

rock cores and subsurface soil samples. 
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Sampling Personnel - It is the responsibility of the field sampling personnel to follow these 

procedures, or to follow documented, project-spde procedures as directed by the Field Team 

Leader andlor the Project Manager. The sampling personnel are responsible for the proper 

acquisition of samples. 

5.0 PROCEDURES 

Subsurface soil and rock samples are used to characterize the three-dimensional subsurface 

stratigraphy. This characterization can indicate the potential for migration of contaminants 

from various sites. In addition, defiiition of the actual migration of contaminants can be 

obtained through chemical analysis of subsurface soil samples. Where the remedial activities 

may include in-situ treatment, or the excavation and removal of the contaminated soil, the 

depth and areal extent of contamination must be known as accurately as possible. 

Surface soil samples serve to characterize the extent of surface contamination at  various sites. 

These samples may be collected during initial site screening to determine gross contamination 

levels and levels of personal protection required as  part of more intensive field sampling 

activities, to gather more detailed site data during design, or to determine the need for, or 

success of, cleanup actions. 

Site construction activities may require that the engineering and physical properties of soil 

and rock be determined. Soil types, bearing strength, compressibility, permeability, 

plasticity, and moisture content are some of the geotechnical characteristics that may be 

determined by laboratory tests of soil samples. Rock quality. strength, stratigraphy, 

structure, etc. often are needed to design and construct deep foundations or remedial 

components. 

6.1 Rock Cores 

Once rock coring has been completed and the core recovered, the rock core must be carefully 

removed from the barrel, placed in a core tray (previously labeled "top" and "bottom" to avoid 

confusion), classified, and measured for percentage of recovery, a s  well as  the rock quality 

designation (RQD) (see SOP F101). If split-barrels are used, the core may be measured and 

classified in the split barrel after opening and then transferred to a core box. 
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Each core shall be described and classified on a Field Test Boring Record using a uniform 

system as presented in SOP F101. Ifmoisture content will be determined or if it is desirable to 

prevent drying (e.g., to prevent shrinkage of hydrated formations) or oxidation of the core, the 

core must be wrapped in plastic sleeves immediately after logging. Each plastic sleeve shall be 

labeled with indelible ink. The boring number, run number and the footage represented in 

each sleeve shall be included, as well as the top and bottom of the core run. 

After sampling, rock cores must be placed in the sequence of recovery in wooden or plastic core 

boxes provided by the drilling contractor. Rock cores from two different boring8 shall not be 

placed in the same core box. The core boxes should be constructed to accommodate at least 20 

linear feet of core in rows of approximately five feet each and should be constructed with 

hinged tops secured with screws, and a latch (usually a hook and eye) to keep the top securely 

fastened. Wood partitions shall be placed at the end of each core run and between rows. The 

depth from the surface of the boring to the top and bottom of the drill run and the run number 

shall be marked on the wooden partitions with indelible ink. The order of placing cores shall 

be the same in all core boxes. The top of each core obtained should be clearly and permanently 

marked on each box. The width of each row must be compatible with the core *ameter to 

prevent lateral movement of the core in the box. Similarly, any empty space in a row shall be 

filled with an appropriate filler material or spacers to prevent longitudinal movement of the 

core in the box. 

The inside and outside of the core-box lid shall be marked by indelible ink to show all pertinent 

data pertaining to the box's contents. At a minimum, the following information must be 

included: 

Project name 
Date 
CTOnumber 
Boring number 
Footage (depths) 
Runnumber(s) 
Recovery 
Roek Quality Designation (RQD) 
Box number (x of x) 
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It is also useful to draw a large diagram of the core in the box, on the inside of the box top. This 

provides more room for elevations, run numbers, recoveries, comments, ete.. than could be 

entered on the upper edges of partitions or spaces in the core box. 

For easy retrieval when core boxes are stacked, the sides and ends of the box should also be 

labeled and include CTO number, boring number, top and bottom depths of core and box 

number. 

Due to the weight of the core, a filled core box should always be handled by two people. Core 

boxes stored on site should be protected from the weather. The core boxes should be removed 

from the site in a careful manner as soon as possible. Exposure to extreme heat or cold should 

be avoided whenever possible. 

5.2 Subsurface Soil Samples 

This section discusses three methods for collecting subsurface soil samples: (1) split-spoon 

sampling. (2) shelby tube sampling; and. (3) bucket auger sampling. All three methods yield 

samples suitable for laboratory analysis. Copies of the ASTM procedures for split-spoon 

sampling and shelby-tube sampling are provided in Attachments A and B, respectively. 

5.2.1 Split-Barrel (Split-Spoon) Sampling 

The following procedures are to be used for split-spoon, geotechnical soil sampling. 

1. Clean out the borehole to the desired sampling depth using equipment that will ensure 
that the material to be sampled is not disturbed by the operation. 

2. Side-discharge bits are permissible. A bottom-discharge bit should not be used. The 
process of jetting through the sampler and then sampling when the desired depth is 
reached shall not be permitted. Where casing is used, it may not be driven below the 
sampling elevation. 

3. The two-inch O.D. split-barrel sampler should be driven with blows from a 140-pound 
hammer falling 30 inches in accordance with ASTM D1586-84. Standard Penetration 
Test. 

4. Repeat this operation at intervals not longer than 5 feet in homogeneous strata, or as  
specifed in the Sampling and Analysis Plan. 
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5. Record on the Field Test Boring Rewrd or field logbook the number of blows required 
to effect each six inches of penetration or fraction thereof. The first six inches is 
considered to be a seating drive. The sum of the number of blows required for the 
second and third six inches of penetration is termed the penetration resistance. N. If 
the sampler is  driven less than 18 inches, the penetration resistance is that for the last 
one foot of penetration. (Ifless than one foot is penetrated, the logs shall state the 
number of blows and the fraction of one foot penetrated.) In cases where samples are 
driven 24 inches, the sum of second and third six-inch increments will be used to 
c a l d a t e  the penetration resistance. (Refusal of the SPT will be noted as 60 blows over 
an  interval equal to or less than 6 inches; the interval driven will be noted with the 
blow wunt.) 

6. Bring the sampIer to the surface and remove both ends and one half of the split-spoon 
such that  the soil recovered rests i n  the remaining half of the barrel. Describe 
carefully the recovery (length), composition, structure, consistency, color, condition, 
ete. of the recovered soil according to SOP FlO1; then put into jars without ramming. 
Jars with samples not taken for chemical anaIysis should be sealed with wax, or 
hermetically sealed (using a tenon cap liner) to prevent evaporation of the soil 
moisture. Affii labels to the jar and complete Chainaf-Custody and other required 
sample data forms (see SOP F302). Protect samples against extreme temperature 
changes and breakage by placing them in appropriate cartons stored in a protected 
area. 

7. Split-spoon samplers shall be decontaminated after each use and prior to the initial 
use at a site according to SOP F501. 

In addition to wllecting soils for geotechnical purposes, split-spoon sampling can be employed 

to obtain samples for environmental analytical analysis. The following procedures are to be 

used for split-spoon, environmental soil sampliing: 

1. Follow sample collection procedures 1 through 6 as outlined in Section 5.2.1. 

2. After sample collection, remove the soil from the split-spoon sampler. Prior to filling 
laboratory containers, the soil sample should be mixed thoroughly a s  possible to 
ensure that the sample is as representative as  possible of the sample interval. Soil 
samples for volatile organic compounds should not be mixed. Further, sample 
containers for volatile organic wmpounds analyses should be filled completely without 
head space remaining in the wntainer to minimize volatilization. 

3. Record all pertinent sampling information such as  soil description, sample depth. 
sample number, sample location, and time of sample collection in the Field Test 
Boring Record or field logbook. In addition, label, tag, and number the sample 
bottle(s). 

4. Pack the samples for shipping (see SOP F300). Attach seal to the shippingpackage. 
Make sure that Chain-of-Custody Forms and Sample Request Forms are properly 
filled out and enclosed or attached (see SOP F301). 

5. Decontaminate the split-spoon sample as described in SOP F501. Replace disposable 
latex gloves between sample stations to prevent cross-eontaminating samples. 
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For obtaining composite soil samples (see Definitions), a slightly modified approach is 

employed. Each individual discrete soil sample &om the desired sample interval will be placed 

into a stainless-steel, decontaminated bowl prior to filling the laboratory sample containers. 

Special care should be taken to cover the bowl between samples with aluminum foil to 

minimize volatilization. Immediately after obtaining soils from the desired sampling htenral, 

the sample to be analyzed for Volatile Organic Compounds (VOCs) should be collected. Care 

should be taken to obtain a representative sampling of each sample interval. The remaining 

soils should be thoroughly mixed. Adequate mixiig can be achieved by stirring in a circular 

fashion and occasionally turning the soils over. Once the remaining soils have been 

thoroughly combined, samples for analyses other than VOCs should be placed into the 

appropriate sampling containers. 

6.2.2 Thin-Wall (Shelby Tube) Sampling 

When it is desired to take undisturbed samples of soil for physical laboratory testing, thin- 

walled seamless tube samplers (Shelby tubes) will be used. The following method applies: 

1. Clean out the hole to the sampling elevation, being careful to minimize the chance for 
disturbance or contamination of the material to be sampled. 

2. The use of bottom discharge bits or jetting through an open-tube sampler to clean out 
the hole shall not be allowed. Any side discharge bits are permitted. 

3. The sampler must be of a stationary piston-type, to limit sample disturbance and aia 
in retaining the sample. Either the hydraulically operated or control rod activated- 
type of stationary piston sampler may be used. Prior to inserting the tube sampler in 
the hole, check to ensure that the sampler head contains a check valve. The check 
valve is necessary to keep water in the rods from pushing the sample out of the tube 
sampler during sample withdrawal and to maintain a suction withii the tube to help 
retain the sample. 

4. With the sampling tube resting on the bottom of the hole and the water level in the 
boring a t  the natural groundwater level or above, push the tube into the soil by a 
continuous and rapid motion, without impacting or twisting. In no case shall the tube 
be pushed further than the length provided for the soil sample. Allow a free space in 
the tube for cuttings and sludge. 

5. After pushing the tube, the sample should sit 6 to 15 minutes prior to removal. 
Immediately before removal, the sample must be sheared by rotating the rods with a 
pipe wrench a minimum of two revolutions. 
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6. Upon removal of the sampler tube from the hole, measure the length of sample in the 
tube and also the length penetrated. Remove disturbed material in the upper end of 
the tube and measure the length of sample again. After removing a t  least an  inch of 
soil, from the lower end and alter inserting an impervious disk, seal both ends of the 
tube with a t  least a 1/2-inch thickness of wax applied in a way that will prevent the 
wax from entering the sample. Newspaper or other types of filler must be placed in 
voids a t  either end of the sampler prior to sealing with wax. Place plastic caps on the 
ends of the sampler, tape them into place and then dip the ends in wax to seal them. 

7. Affix labels to the tubes and record sample number, depth, penetration, and recovery 
length on the label. Mark the same information and "up" direction on the tube with 
indelible ink, and mark the end of the sample. Complete chain-of-custody and other 
required forms (see SOP F302). Do not allow tubes to freeze, and store the samples 
vertically (with the same orientation they had in the ground, i.e.. top of sample is up) 
i n  a cool place out of the sun a t  al l  times. Ship samples protected with suitable 
resilient packing material to reduce shock, vibration, and disturbance. 

8. From soil removed from the ends of the tube, make a careful description using the 
methods presented in SOP F101. 

9. When thin-wall tube samplers are used to collect soil for certain chemical analyses, i t  
may be necessary to avoid using wax, newspaper, or other fillers. The SAP for each 
site should address specific materials allowed dependent on analytes being tested. 

Thin-walled undisturbed tube samplers are restricted in their usage by the consistency of the 

soil to be sampled. Often very loose andlor wet samples cannot be retrieved by the samplers, 

and soils with a consistency in excess of very stiff cannot be penetrated by the sampler. 

Devices such as Dension or Pitcher cores can be used in conjunction with the tube samplers to 

obtain undisturbed samples of stiff soils. Using these devices normally increases sampling 

costs and, therefore, their use should be weighed against the increased cost and the need for an 

undisturbed sample. In any case, i f a  sample cannot be obtained with a tube sampler, an 

attempt should be made with a split-spoon sampler a t  the same depth so that a t  least one 

sample can be obtained for classii5cation purposes. 

5.23 Bucket (Hand) Auger Sampling 

Hand augering is the most common manual method used to collect subsurface samples. 

Typically. Cinch auger buckets with cutting heads are pushed and twisted into the ground and 

removed as the buckets are filled. The auger holes are advanced one bucket a t  a time. The 

practical depth of investigation using a hand auger is related to the material being sampled. 

In sands, augering is usually easily accomplished, but the depth of investigation is controlled 

by the depth a t  which sands begin to cave. At this  point, auger holes usually begin 
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to collapse and cannot practically be advanced to lower depths, and further samples, if 

required, must be collected usingsome type of pushed or driven device. Hand augering may 

also become difficult in tight clays or cemented sands. At depths approaching 20 feet, torquing 

of hand auger extensions becomes so severe that in resistant materials, powered methods must 

be used if deeper samples are required. 

When a vertical sampling interval hasbeen established, one auger bucket is used to advance 

the auger hole to the first desired sampling depth. If the sample a t  this location is to be a 

vertical composite of all intervals, the same bucket may be used to advance the hole, as well 

collect subsequent samples in the same hole. However, if discrete grab samples are to be 

collected to characterize each depth, a new bucket must be placed on the end of the auger 

extension immediately prior to collecting the next sample. The top several inches of soil 

should be removed from the bucket to minimize the chances of cross-contamination of the 

sample from fall-in of material from the upper portions of the hole. The bucket auger should 

be decontaminated between samples as o u t l i i  in SOP F502. 

In addition to hand augering, powered augers can be used to advance a boring for subsurface 

soil collection. However, this type of equipment is technically a sampling aid and not a 

sampling device, and 20 to 25 feet is the typical lower depth range for this equipment. It is 

used to advance a hole to the required sample depth, at which point a hand auger is  usually 

used to collect the sample. 

6.3 Surface Soil Samples 

Surface soils are generally classified as  soils between the ground surface and 6 to 12 inches 

below ground surface. For loosely packed surface soils, stainless steel (organic analyses) or 

plastic (inorganic analyses) scoops or trowels, can be used to collect representative samples. 

For densely packed soils or deeper soil samples, a hand or power soil auger may be used. 

The following methods are to be used. 

1. Use a soil auger for deep samples (greater than 12 inches) or a scoop or trowel for 
surface samples. Remove debris, rocks, twigs, and vegetation before collecting the 
sample. 
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2. Immedi i ly  transfer the sample to the appropriate sample container. Attach a label 
and identacation taz. Record all required information in the field logbook and on the 
sample log sheet, &-of-stody r-rd, and other required forms. 

3. Classify and record a description of the sample, a s  discussed i n  SOP F101. 
Descriptions for surface soil samples should be recorded i n  the  field logbook; 
descriptions for soil samples collected with power or hand augers shall be recorded on a 
Field Test Boring Record. 

4. Store the sampling utensil in a plastic bag until decontamination or disposal. Use a 
new or freshly-decontaminated sampling utensil for each sample taken. 

5. Pack and sbip as described in SOP F300. 

6. Mark the location with a numbered stake if possible and locate sample points on a 
sketch of the site or on a sketch in the field logbook. 

7. When a representative composited sample is to be prepared (e.g.. samples taken from a 
eridded area or from several different depths), it is best to composite individual 
&moles in the laboratorv where thev can bemore precisely cornposited on a weight or ~ - - -  ~~~~ ~~~~ 

volume basis. If this is i o t  possiblerthe individuai samples (aliof equal volume, i.e., 
the sample bottles should be full) should be placed in a stainless steel bucket, mixed 
thoroughly using a stainless steel spatula or trowel, and a composite sample collected. 
In some cases, as delineated in p r o j e c b ~ p e ~ c  sampling and analysis plans, laboratory 
compositing of the samples may be more appropriate than tield compositing. Samples 
to be analyzed for parameters sensitive to volatilization should be composited and 
placed into the appropriate sample bottles immediately upon collection. 

6.0 QUALITY ASSURANCE RECORDS 

Where applicable. Field Test Boring Records and Test Boring Records will serve as the quality 

assurance records for subsurface soil samples, rock cores and near surface soil samples 

collected with a hand or power auger. Observations shall be recorded in the Field Logbook as  

described in SOP F303. Chain-of-Custody records shall be completed for samples collected for 

laboratory analysis as described in SOP F302. 
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40 Designation: D 1586 - 84 

Standard Method for 
Penetration Test and Split-Barrel Sampling of Soils' 

Thlr rundud 8% -d undsr ~hc Rxd d a y u u o o  D 1 586. the numba tmmdtauly rdlovlne & hcyuu10 endrns Ihc ).eu of 
m g n a l  w o n  or. tn U c  au ofrmwoa. thc )ar o f k t  rcnuan. A number m pucnthaa t b t e s  Ibc y a r o l h  .ad A 
supnarpt -Ion 1.) mdam an dlorul chuye m m  the lut rrnvan or -04. 

Thrr method k m  been wpm& for we byegm'irr oflhr ~ m o u  
Slondardr. 

1. Scope 
1.1 This method describes the procedure, generally 

known a s  the Standard Penetration Test (SPT), for driving a 
split-barrel sampler to obtain a representative soil sample 
and a measure of the resistance of the soil to penetration of 
the sampler. 

1.2 This standnrd may involve hazardous materials, oper- 
ations, and equipment. This standard does nor purpon to 
address all of the safay problems associated with its use. It  is 
the re~ponsibility of whoever uses this st&d to w d t  and 
establish appropriate safw and health practices and deter- 
mine the applicability of regulatory limitations prior to use. 
For a specific precautionaty statement, see 5.4.1. 

1.3 The values stated in inch-pound units are to be 
regarded as the standard. 

2. Referenced Documents 

2.1 ASTM Standardc 
D2487 Test Method for Ckdication of Soi for Engi- 

neering Puqxxs2 
D2488 Practice for Desctiption and Identification of Soii 

(Visual-Manual F'rucedur~)~ 
D4UO Raaices for Pmaving and Transporting Soii 

Samples2 

3. Descriptions of Terms S-LC to This Staudard 
3.1 anvil-that portion of the drivc-wcight assembly 

which the hammer strikes and through which the hammer 
energy passes into the drill rods. 

3.2 cathead-the rotating drum or windlass in the ropc- 
cathead Lift system around which the operator wraps a rope 
to lift and drop the hammer by successively tightening and 
loosening the rope turns around the drum. 

3.3 drill rods-rods used to transmit downward f o m  and 
torque to the drill bit while drilling a borehole. 

3.4 drive-weight assembly-a device consisting of the 
hammer, hammer fall guide, the anvil, and any hammer 
drop system. 

3.5 hammer-that portion of the drive-weight assembly 
consisting of the 140 f 2 lb (63.5 * I kg) impact weight 
which is su-ively lifted and dropped to provide the 
energy that accomplishes the sampling and penetration. 

' Tbir mnhod u uDdcr & j d d o n  of- CDmrniM D l 8  on Soil and 
Rock and is &c dim rrr,mnribiliw of SuboommiM Dl8.02 oa Sampliw d 
Related Field T d n g  b r  Sail Investigations, 

Cumntditian rmmved Sew. 11. 1984. Published Novembcr 1984 .Ori+Uy 
w b l i  as D 1586 - 58 T. Lra previous dition D 1586 - 67 (1974). 

Amnunl Bmk o/ASTM Stondnrdr. V d  04.08. 

dWccnrc and/a IIsrima in h e  DOD lndu d-iimu ~d 

3.6 hammer drop system--that portion of the drive- 
weight assembly by which the operator accomplishes the 
King and dropping of the hammer to produce the Mow. 

3.7 hammer /dl gui'de-that part of the &imwc&t 
assembly uscd to guide the fall of the hammer. 

3.8 N-value-the blowcount representation of the pena 
tration resistance of the soiL The N-value, r e p o d  in Mows 
per foot, equals the sum of @c number of blows required to 
drive the sampler over the depth i n t d  of 6 to 18 in. (IS0 
to 450 mm) (see 7.3). 

3.9 AN-the number of blows obtained from each of the 
Cin. (150-mm) intervals of samplw penetration (sac 7.3). 

3.10 number of rope tm- - the  total contact a@e be 
tween the rope and the cathead at the beginning of the 
operator's rope slackening to drop the hammer. divided by 
3 W  (see Fw I). 

3.1 1 sampling rodc-rods that connect the drivc-weight 
assembly to the sampler. Drill rcds arc often used for this 
Purpose. 

3.12 SPT--abbreviation for Standard Penetration Test, a 
term by which engineers commonly refer to this method - 

4. Stgnifieance and Use 
4.1 This method provides a soil sample for identification 

purposes and for laboratory tests appropriate for soil ob- 
tained from a sampler that may produce large shear strain 
disturbance in the sample. 

4.2 This method is uscd extensively in a great variety of 
geotechnical exploration projects. Many local correlations 
and widely published correlations which rclate SFT blow- 
count, or N-value, and the engineering behavior of earth- 
works and foundations arc available. 

5. Apparatus 
5.1 Drilling Equipment-Any drilliDg equipment that 

provides at the time of sampling a suitably dean open hole 
before insertion of the sampler and ensuns that the pcnetqa- 
tion test is performed on undisturbed soil shall be acceptable. 
The following pieas of equipment have proven to be 
suitable for advancinp. a borehole in wme subsurface condi- - 
tions. 

5.1.1 Drag, Chopping. and Fishtail Bits, less than 6.5 in. 
(162 mm) and greater than 2.2 in. (56 mm) in diameter may 
be used in conjuction with open-hole rotary drilling or 
casing-advancement drilling methods. To avoid disturbance 
of the underlying soil, bottom discharge bits are not per- 
mined; only side discharge bits are permitted. 

5.1.2 Roller-Cone Bits, lers than 6.5 in. (162 mm) and 
greater than 2.2 in. (56 mm) in diameter may be used in 
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Standard Practice for 
Diamond Core Dri(ling for .. . Sit? Invqtigationl 

T h i . r U l l d S r d k ~ u n d O U u C w d M c . s b D Z I l S ~ b r D u a b c . i m m ~ y ~ i . L ( b c ~ n ~ ~ h c w d  
&in.l ntoption or. in k s u o  dmi&?e, Ihc ~su orhi mid-. A a& i. ~ m b M  h&~cstbC ) t ~  d1LILr-wi0v.L A 
ru&m c p r l ! ~  (0 iodates aa adilonrl chWe riooc ~bc hi rsvkioo or -rrL 

I. Scope 
1.1 This pianicc de~cribcs cqulpmentand p ~ u m  for 

diamond core d n i n g  to scam core samples of rack and 
some soils that an too hard to sample by soil-sampling 
nwhods. This method is descdbed in the context of ob- 
taining data for foundation dcsign and geotCchnicol engi- 
nCering purposcr rather than lor mineral and mining ado-  
ration. 

Z I ASTM S~ondards: 
Dl586 Method for Penemtion Test and Split-Barrel 

Sampling of Soils' 
D IS87 Practice for Thin-Walled Tube Sampling of S o i  
D3450 Praaicc for Ring-Lined Barrel Sampling of'%& 

3. S ~ x c a n c e  and Use 
3.1 This practice is used to obtain core specimens of 

superior quaIity that d k c ~  the in - s i~  oonditioos of the 
material and maure and which arc suitable for standard 
physicaI-propcrties tests and structural-integrity detetmina- 
tion. 

4. Apparatus 
4.1 DriUhg Machine, capable of providing rofation, feed, 

and revaction by hydtaulic or mechanical means to the bill - .  
mds. 
4.2 Fluid Pump or Air Compressor, capable of dJivuing 

rufticient volume and pressure for the diameter and depth of 
hole to be drilled. 
4.3 Core barrels. as required. . . 
4.3.1 Single Tube Qpe, WG De~igfl, consisting of i 

hollow steel tube, with a head at one end threaded for drill 
rcd, and a threaded connection for a naming shell and core - - 
bit at the other end. A core l b ,  or reminer located within 
the core bit is normal, bur may bc omitted at the discretion 
of the gcologirt or engineer. 

4.3.2 Double Tube, Swivel-Type. WG Design-An as- 
semblv of two wncenvic steel tuberioined and suowrud at 
the upper end by means of a bail br ro~cr-bar& swivel 
arranged to permit rotation of the outer tube without causing 
rotation of the inner tube. The upper end of the o u t e ~  tube. 
or removable head, is threaded tor drill rod A lhreaded 
connection is provided on the lower end of the outer tube for 

This pnnke ir under 1hc iurislhion o(ASTM Cunmityc P I 8  on Soil ind 
RO& and ir Ihe dim8 ,e%p&bili~y dSubmrnmitrct Dl842 on S.mDLing ud 
~~d Flc(d T c h r  for Soil In*cuic.lions, 

Conen1 dtjm aporowd luns  24. 1983. PuMirhcd A u l u  1983. O r i j d y  
publirhnl sl D 11 13 -61 T. Lut pnriow ediciom 0 2113 - 70(1976). ' A,mw/ Bu* V / A V M  S~undurdr. VolM.08. 

a reaming shell and Are bit. A core lifter located within tbe 
core bic is normal but may be omitted at the discntion of Ik 
gcologiat or aqinccr. . 

4.3.3 Doubla-Tube Skivcl-ripe, WT Design, is asem 
tially the same = tbe double tub+ mid-lw. WG deribp. 
except that the WP design bar; thinner ~ b c  walls, a rcduad 
annular area bcCweczr the tub- and taka a larger core h m  
the same diameter bore hok. The eorc liner is located withip 
the core bit 
. 4.3.4 Double 2Nbe. Swivel ope, WndDesign is slmiIar to 

the double tube, awivekypc. WG design, except that the 
inner tube k thradd at its Iowa cnd to rteeivc a o o r ~  lifter 
case that efklively atcad, lhc inner tube weU inm the axr 
bit, thus miniflizing exposure of the~orc to IhG drilling flu& 
A core lift- a mntaimd within thc core lifter cast on tht 
inner tube. . - - - - -. . . 
4.3.5 Doubk lkbc Skivel-Type. Large-Diameter Derigcr 

is similar to the &uMe Wbe, swivel-qpc, W M  &&, a 
the addition of a bdl valve, to control fluid fbw, in all thm 
available $her and the addiion of a sludge baml, to cprrh 
heavy cuttings, on the two larger sizes The lugbdiamna 
design double mbc. swivel-type, core barrels arc available L- 
three core per hale siza as fouows: 2% in. (69.85 mm) by 35 
in. (98.43 mm), 4 in. (101.6 mm) by 5% i a  (139.7 mm), d 
6 in. (152.4 mm) by 7% in.(196.85 mm). Their usc b 
genetally m e d  for vuy derelled i a v ~ t i v c  work a- 
where othet wmtthods & oor yicld adqusrc remvay. 

4.3.6 Double lkbe. Swivel-Qpe, Rerrievable Inner-T& 
Method. in which the eamladen inner-rube =bly k 
retrieved to tha arrfaa and an empty inner-zubt awmti) 
returned to the f+ce of tha borehole W u g b  the watc4iag 
large-bore. drill mds without . n d  for withdravval and IP 
placement of the drill rbdr in the borehole. The inner-tub: 
ssscmMy consists of  an inner tubc with remoMIe wre.lifla 
case and core lifter at one end and a removable inner& 
head, swivel bearirrs, wJpcaoion a4ustment, and l a w  
device with release mechanism on the oppc6irt cad. 'llr 
inner-tube latching &via: lo& into a complcmcatary r m  
in tbc wall of the outer tube such that the outer tube my t t l  
robtod without musing mtation of the inner tube and wij 
that the Iatch may be actuated and thc inner-lube asscm&l 
transponed by appropriate &ace conuoL The outa  ulbil 
threaded for the matching, large-bore drill rod and i n t e y  
configured to receive tho inner-tuk Latching dwim at Q 
end and threaded for a reaming shell and bit, or bit ody,~, 
the other en& 

4.4 LonsirudiMIly Splil Inner Tubes-hs op& I! 

conventional cylindrical inner mbes, allow i@on of, I@ 
aoccsr to, Ihe con by rimply removing one of the two hdva 
They arc not r t snMLed  but are available for most- 
barrels including many of the retrievable inner-tube typt ! 



4.5 Core Bils--€om bits $ball be surface set with dia- 
,rrwdg impregnated with small diamond partid-%, inserted 
,a tungsten carbide slum orstrips, hard-faced with various 
,M mrfadng materials or furnished in saw-loath form. all 
a anpropdate to the formation G i g  wIod and with 
m u m n a  of the geologist or engineer. Bit matrix material, 
'm shape, water-way type, location and numbu of waiu 
1% diamond sizc and carat weight, and bit facing materials 
1k.d be for general purpose use unless otherwise appmved by 
2tyologist or engineer. Nominal size of some bits is shown 
'a Table 1. 

' Non l J i  destgrution (ktter zymbdr) used IhmryboUt (hc ml 
$dm~aLdes 1.2.and3ucthosc~ndudircdbythc~i~ond~n 

h 4 l i U k U U ~ '  &W. (DCDW). hlCb d i m c d 0 ~  h thc Ubta 
*a bcm rounded to the acarcst b U c h  orrn inch. 

4.6 Reuming Sheik shall be surface set with diamonds, . 
iapfegnated with s m d  diamond perticlcr. inserted with 
supten carbide strips or Jugs, hard lactd with variw types 

t i (  had surfacing materials, or furnish& blank, dl as 
rppmpriate to the formation being aced. 

4.7 Core Liliers-4orc IiRcrs of the split-ring type. sitha 
tbh M hard-faced, shall be hmkhal  and maiaraincd, along 
riUl care-lifter cases of, inner4ube ex te~iow or inner-tube 
Bar, in pod  condition. Basket or finger-type lifws. to- 
'pthcr with any n- adaptcrr, shall be on the job Md 
rv*abt for usc with each core barrel if so d i d  by the 
!&gist or engineer. 

4.8 Cmims: 

qulred by the nahlre of the overburden or the p h m e n t  
method. Wve pipe or W-design casing shall bc of suflldent 

to pas  the largest m e  barel to bc used, and it shall 
bc driven to bed rack or to firm seating at an elevation below 
water-sendtivc formation. A hardened drive shoe is to bo 
used as a cutting edge and thmd protcciion device on the 
bottom of the drive pipe or cssins Thc drive shoe inaide 
diameter shall be large enough to pas  the tools intendad for 
use, and the shoe and pipc or casing shall be free from bum 
or obsuudoru. 

4.8.2 %mitag-Whcn n w  to ~ a s c  +rough forma- 
tions already penetrated by tho borehole or when no drive 
casing bas ban  set, auxiliary casing shall be provided to fit 
inside the boiehote to aUow use of the next smaller core 
barrel. Standard sitcs of telscooinn casine are shown in . . - ~ ~  - .~ " ~ .- ~.~ -.. 

Table 2. W g  bits havc an obstmction in their intaior and 
will not pass the next Qnalkr casing size. Use a casing shoe if 
additional #escaping is antidpatmi 

4.8.3 Cmiw Liner-Plastic pipe or sbc&metal pipe may 
b c u s e d t a l i a e a n ~ ~ a m u c r c l d n g L i n a s , w  
used, should not bc driven, and can should be taken to 
maintain true alignment throughout the length of the h. 

4.8.4 &?ollow Stem Augcr-Hoflow stern auger may be 
used as d n g  for wring. 

4.9 Drill Rodr: 
4.9.1 DriU Roak of Tubular Steel Constmuion an aor- 

mally uxd to tnnrmit feed, mration, and retraction foms 
from h e  drilling macblnc to the mrc barrel. Dn'U-rod sizu 

4.8.1 ~ r i &  Pipe or Drive Casing, shall be staadani weight . that arc p l e x n ~ y  stansrandardized an shown in Table 3. 
!abedule 40), extra-heavy (schedule go), double extra-heavy 4.9.2 h g e  bore drill rods used with rehicvabk inner- 
(rbedulc 160) pipe or W-design flush-joint osing as n- tube corc ban& are not standardized. Drill rods used with 

reUieMble inner-tube wn barreb shoutd bc those manufae 
TAQLE Y h ffl S ~ O S  turd by the am-barrel manufactunr smifically for the 

corcbaid 
4.9.3 Comp4silc Drill Rods an specifically coMNcCed 

from two or more materials intended to provide specific 
properties such as light weight or electrical nonconductivity. 

4.9.4 Nonmctgneic Drill Rods are manufadud of 
nonferrous mat&& such as aluminum or brass and arc 
used primarily for hole survey work. Some nonmagnetic rods 
have left-hand threads in order fo Further th+ value in 
survey work. No standad exists for nonmagnetic rods. 

4.10 Acuciliary Equipment, shall be hunishod as requited 
by the work and shall include: roller rock bits. drag bits. 
doming bits, boulder buJters, fishtail bits, pipe wrcnchcs. 
core barrel wrenches, lubrication equipment, wre boxes, and 
marking devicc* Other recommended equipment includes: 

RW 1.144 365 1.1s 10.7 5 ~ ~ E \ N G .  EWI* 
EW 1.81 46.0 1.50 18.1 4 A W .  AWQ. A m  
AW 225 . 57.1 1.01 48.4 4 BWT. 8WO. BWM 
BW 288 73.0 2.38 80.3 4 NWT. W G .  W M  
NW 3.50 80.9 3.W 78.2 4 HWT. HWG 
HW 4 3 0  1143 4.W 101.6 4 4 ~ 5 %  
PW - 5.50 139.7 5.00 m.0 3 6 ~ 7 %  
SW 8-53 18.32 6.M 152.4 3 6 x M  
LMI 7.53 193.6 ?a0 177.8 2 . . . 
LW 8.83 219.0 b.M 203.2 2 . . . 

257 



TABLE 3 OdP Awe 

-0 QodQnolh 
R o a M d ~ ~ ~ w  R o J h s b D i n s w  . , cwk.3 Bar* Rvudr 

m. ' nnl in" mn h llYn perin. ' 

RW 1.09 27.7 0.72 
EW 

162 103 4 
1.58 

0.41 
3.1.9 1.00 

AW 
25.4 0.U 

1.72 u.e 11.1 
1.34 

3 

BW 
34.i 

2.13 53.9 
0.63 16b 

1.75 
3 .  

44.4 
NW 

0.75 
2.83 66.6 

- 19.0 
2.2s 

3 

nw 
57.1 

68.9 
1 2 '  s4.0 

9Y1 3.06 n.7 238 60.5 
3 
3 

core splitter. md wicking, pumpout took or extnrdcls, and 
hand sieve or strainer. 

5. Tr~~por ta t ion  and Storage of Core Contaiucn - 

5.1 Core Buxes, Jhilll be constructed of wood or other 
durabk material for rhc protection and stomp ofcorcs while 
nuoutc from the drill site to the laboratory or other 
pmcc%Sing point. All con boxes shall be provided with 
longitudinil separators aad movered cores shall be kid out 
as a book would read, from left to right and top to bouom, 
within the longiwdinal separators. Spacu blocks or p1.w 
shall be marked and inserted into the con column within the 
scparaton to i d c i t e  the beginning of each c o ~ g  run. The 
beginning point of storage in each core box is the uppcr 
M-hand comer. The upper Left-hand corner of a hinged core 
box is the I& cohlcr when the hinge is on the far side of the 
box and the box is right-side up. All hinged a r c  boxes must 
be permanently marked on the ourside to indi* the top 
and the bottom. AU other core b o w  must bc pcmancntly 
mark& on the outside to indicate chc top and the bottom 
and addilionauy, must be pumanently marked internally to 
indicate the upper-left corner of $be bottom with the k ~ t a  
UL or a splotch of red paint not I e s  than I in? Lid or cover 
h i n d s )  for core boxes must be of such quality as to ensure 
against mix up ofthe care in the event of impact or upsetting 
of the corc box during transponation. 

5.2 Transponation of cares from the drill s i t t  to the 
laborawty or o tha  proccsing point shall be in d k b l e  core 
boxes so padded or ruspmded fs to be isolated from shock or 
impact Uansmitted to the transporter by rough terrain or 
careless operation. 

5.3 Storap of cores, after initial testing or inspection at 
the laboratory or .other processing point, may be in card- 
board or similar less costly boxes provided all layout and 
marking rc&irements as specified in 5.1 art followed. 
Additional spacer blocks or plugs shall be hdded if ncccssary 
at time of storage to explain rnbing core. Corn shall bc 
stored for a period of time specified by the engincer but 
should not normally h: discarded prior to completion of the 
project for which they were taken. 

6. R o d u r e  
6.1 Use coredrilling procedures when formarions art 

encountered that are toa hard to be sampled by soil-sampling 
methods. A I-in. (25.4-mm) or I w  penetration for 50 blows 
in accordance with Method D 1586 or other criteria atab 
tished by the geoIo&Isl or engineer, shall indicate that 
soil-sampling methods are not applicable. 

6.1.1 b a t  the casing on bedrock of in a finn formation 10 
rvent raveling of the borehole and to prevent loss of 

drilling Ruid Lcvcl the surface of the rock or hard f o h t i o n  
at the bpttom of the casing when necessary. using the 
appmpriatc birr. Casing may be omitted if the borehole will 
a n d  open without the casing . . 

6.1.2 Begin the corc drilling wing an N& doubl&tube 
mivcl-type core baml or other size or typ: appmved by the 
engineer. Continue core drilling until core blockage wun or 
until the. net kngtb of the core barrel has bcen drilled in. 
Remove the corc baml from the hole and d i w s m b k  it as 
nearsary to remove &e core. lZektxmble tbe core barn( and 
return i t  to the hole. Resume coring, . 

6.1.3 Fkce the reemend u)re in IhC core w ' w i l h ' t h ~  - .  - ---- - 
uppa (audpcc) end of the core at thc upper-left eorna of the 
mrc box as deEcribed in 5.1. Continue b0~ing core. with 
appropiate mar- spacers, and Mocks as described in 
5.1. W m  so8 or friable com or hose w W b  change 
matemy upon drying in plastic f h  or seal in wax, or bo* 
when such treatment is r equ id  by the engineer. Use spacer 
Mock or alus properly nwW to indicate any noticeable 
gap in recovrrrd core which might indicate a change or void 
in Lhc formation. Fit fracture, bedded, or jointed pieces of 
core togaher as they na tudy  occurred. 

6.1.4 Stop the corc drilling when soft materials arc en- 
countered that oroducc less than % recovay. If ~lccarary, ~ . .~.. 
secure umpG of soft mata ids in  a w d a n c t  with the 
procedures deKlibtd in Method D 1586, Ractia D 1587, or 
Pnctice.D 3554, or by any other method amptable to 16c 
geologist or engineer. Resume diamond a r e  drilling when 
refwl materials as dcmibed in 6.! are again encountered. 

6 2  Subsurface structure, including the dip of suat& cbc 
occurrence of warns. fissures, cavities, and broken ams an 
among the most important items to be detomd and db 
scribed. Take special care to obtain and m r d  information 
about t h w  features. If conditions prevent the contlnlred 
advance of the core drilling, the hole should k cemeatcd 
and redsilled, or m e d  and cased. or cased and advanced 
with the next smallor-size core barrel, as required by the 
geologist or engineer. 

6.3 Drilling mud or grouting techniques must be ap  
pmved by the geologist or engineer prior to their use in W 
borehole. 

6.4 Comparibiliry of Equipmery: 
6.4.1 Whenever possible, care barrels and drill rcds 

should be yelectcd from the same letter-dze dmipation to 
ensure ninximum eficitncy. See Tables 1 and 3. 

6.4.2 Never w a combination of pump, drill rod, and 
core harrel that yields a clwr-water uphole velocity of l a  
than 120 ft/min. 

6.4.3 Never use a combination of air compr-, dnU 
rod, and core barn1 that yields a clear-air uphole velocity of 
less than 3000 hfmin. 



i7. MUE Log 
1 1.1 Tbe boring Iog shall indude the following: 
I 7.1. l Roject identification, boring number, loation, &IC kng beyn, date boring comtMcd, and &illa*s same. 

7.12 Elevation of the rround surfaa. 
7.13 Elevation of or depth to ground watw and raising oc 

rhmring cfkvd inducting the dates and the times m a s u r d  
7.1.4 Elevations or depths a! which d d h g  fluid return 

'.a, lnrt - -- 
7.1.5 Sire, type, and dcslga of core burel used. Sizc, type, 

md set of core bit and reaming &ell used. Shq type, and 
hgch of all d r y  used. Dcxriplion of zdy mqveiacntr of 
thecasing. . 

7.16 kg& .of eecb wre nm and tbe fength or per- 
catage, or' bolb. of the core recavered. 

7.1.7 Geologist's or cngineds descriptioa of the fonna- 
,6011 rcmvercd in each nm. 

7.1.8 'DnillcZt' d d p t i o n ,  if no c d n c a  geologist is 
mt. of tk formation recovered in each mn. 

1.1.9 Subsurface rtnrctun description, Muding dip of 
snta and jointin& cavities, f i r e s ,  and any otha obscrva- 
'ions made by the gdogist or engineer tfu! could yidd 
- a l d o n  regarding the fomt ioa  

7.1.10 Dcpth. thidmesq and nppartnt naWrC of the filling, 
of each cavity or son warn encounccnd, including opiniinr 
mined from chc fccl M appeaRdW ofthc i d &  of tbe inner 
t u b  when core is last. Record opinious as such. 

7.1.1 1 A n y  change in the ChanCrer of the drilling fluid or 
drilling fluid rdura 

7.1.12 Tida! and c a n t  infonnahn when the bore- 
k suadently closc to a body of water to bc alFcctc& 

7.1.13 Drilling time in minutes per foot and bit m- 
in pound-force &r square inch gaG when d i a b l i  

7.1.14 Noluiom o f d r u a c i a o f ~ n & t h a t  is, son, slow, 
easy, smooth, elc 

8. PreeiriwmdBios 
8.1 This pradia docs not pmduct numerid data; thub 

fore, a p&n and bias statemcot u not appI1kablc. 

in tbe foqoIag tert k &t i n d - ~ o  IimiCtb~ pnnlce to-w oi 
-MA lodz The ub(c an4 Icd rd- err iududcd sa a 
~ v c r u ~ ~ c c ( O m S ~ ~ r d a o c t b e ~ m j o r i t y o ( l o d . L n w Q m a t  





SOP F202 
Revision No.: 0 
Date: 01110192 
Page 1 of 4 

WATER LEWEL, WATER-PRODUCT LEVEL MEASUREMENTS. AND 
WELL DEPTH MEASUREMENTS 

1.0 PURPOSE 

The purpose of this procedure is to describe the method of determining groundwater levels and 

product levels, if present, in groundwater monitoring wells. This procedure also describes 

determining the depth of a well. 

2.0 SCOPE 

The methods described in this SOP generally are applicable to the measurement of water 

levels, product levels, and well depths in monitoring wells and piezometers. 

3.0 DEFINITIONS 

None. 

4.0 RESPONSIBILITIES 

Project Manager -The Project Manager is responsible for ensuring that project-speeifc plans 

are in accordance with these procedures, where applicable, or that other approved procedures 

are developed. 

Field Team Leader - The Field Team Leader is responsible for ensuring that these procedures 

are implemented in the field, and for ensuring that personnel performing these activities have 

been briefed and trained to execute these procedures. 

Sampling Personnel - I t  is  the responsibility of the sampling personnel to follow these 

procedures or to follow documented, project-specific procedures as  directed by the Field Team 

Leader andlor the Project Manager. The sampling personnel are responsible for the proper 

acquisition of water level, water product level, and well depth measurements. 
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6.0 PROCEDURES 

Calculations on water level and water-product level measurements collected from a 

monitoring well give an indication oE 

The horizontal hydraulic gradient (i.e., the direction of groundwater flow and the 
potential rate of movement [magnitude] in the horizontal plane). 

  he vertical hydraulic gradient, if well nests a re  used (i.e., the  direction of 
groundwater flow and the potential rate of movement in the vertical plane). 

Product thicknesses (either floating or sinking product). 

This information, when combined with other site specific information such a s  hydraulic 

conductivity or transmissivity, extent of contamination, and product density, may be used to 

estimate contaminant movement or source areas, etc. 

Well depth is one of the factors used to determine the zone that a well monitors. Well depth 

also is used in the calculation of purge volumes a s  discussed in  SOP F104, Groundwater 

Sample Acquisition. 

The following sections briefly discuss the procedures for measuring water levels, product 

levels, and well depth. For all of the procedures discussed, it is assumed that the measurement 

will be taken from the top of the steel protective casing, and that  horizontal and vertical 

control is available for each well through a site survey, such that  measurements may be 

converted to elevations above Mean Sea Level (MSL) or some other consistent datum. 

5.1 Water Level Measurement 

Water levels in groundwater monitoring wells shall be measured from the top of the protective 

steel casing, unless otherwise specified in the project plans, using an electronic water level 

measuring device (water level indicator). Water levels are measured by lowering the probe 

into the well until the device indicates that water has been encountered, usually with either a 

constant buzz, or a light, or both. The location on the electric cord against the measuring point 

surveyes on the top of the steel casing is marked. The water level is recorded to the nearest 

foot (rounding down) using the graduated markings on the water level indicator cord. The 

water level then is measured off the cord to the nearest 0.01 foot using an engineers scale. The 
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measurements are combined (feet plus hundreths of a foot) to yield a measurement of the 

depth to water below the top of the steel casing. This measurement, when subtracted from the 

measuringpoint elevation, yields the water level elevation. 

Groundwater levels shall always be measured to the nearest 0.01 foot. However, reportingof 

water level elevations depends on the accuracy of the vertical control (typically either 0.1 or 

0.01 foot). 

6.2 Groundwater-Product Level Measurements 

The procedure for groundwater product level measurement is nearly identical to that for water 

level measurements. The only differences are the use of an interface probe that detects both 

product and water, and the indication signal given by the measurement device. Typically, 

encountering product in a monitoring well is indicated by a constant sound. When water is 

encountered, the signal becomes an alternating onloff beeping sound. This allows for the 

collection of measurements for both the top of the product layer in a well and the water/product 

interface. 

The apparent water table elevation below the product level will be determined by subtracting 

the "depth to water" from the measuring point elevation. The corrected water table elevation 

will then be calculated using the following equation: 

WTE, = WTE, + (Free Product Thickness x 0.80) 

Where: 

WTE, = Corrected water table elevation 
WTE, = Apparent water table elevation 
0.80 = Average value for the density of petroleum hydrocarbons. Site-specific data 

will be used where available. 

64  Well Death Measurements 

Well depths typically are measured using a weighted measuring tape. The tape is lowered 

down the well until resistance is no longer felt, indicating that the weight has touched the 

bottom of the well. The weight should be moved in an up and down motion a few times so that 

obstructions, if present, may be bypassed. The slack in the tape then is collected until the tape 
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is  taut. The well depth measurement is read directly off of the measuring tape, a t  the top of 

the steel casing, to the nearest 0.01-foot and recorded in the field logbook. 

6.4 Decontamination of Measuring Devices 

Water level indicators, interface probes and weighted measuring tapes that come in  wntact 

with groundwater must be decontaminated using the following steps after use in each well: 

Rinse with potable water 

Rinse with deionized water 

Rinse with: 
b Methanol or acetone @PA Region D 
b Methanol or acetone (EPA Region ID 
b Methanol (EPA Region IID 
b Isopropanol (EPA Region IV) 

Rinse with deionized water 

Portions of the water level indicators or other similar equipment that do not wme into contact 

with groundwater, but may encounter incidental contact during use, need only undergo 

potable water and deionized water rinses. 

6.0 QUALITY ASSURANCE RECORDS 

The field logbook shall serve as  the quality assurance rewrd for water, product level or well 

depth measurements. 

7.0 REFERENCE 

U. S. EPA, 1991. Standard Operating Procedures and Qualitv Assurance Manual. 

Environmental Compliance Branch. U. S. EPA, Environmental Services Division, Athens, 

Georgia. 
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PHOTOIONIZAllON DETECTOR (PID) 
HNu MODEL PI 101 and DL 101 

1.0 PURPOSE 

The purpose of thii SOP is to provide general reference information for using the HNu Model 

PI 101 or DL 101 photoionizationdetector @ID), or an equivalent or similar instrument, in the 

field. Calibration and operation, along with Geld maintenance will be included in this SOP. 

2.0 SCOPE 

This procedure provides information on the field operation and general maintenance of the 

HNu @ID). Application of the information contained herein will ensure that this type of field 

monitoring equipment will be used properly. Review of the manufacturer's instruction 

manual is a necessity for more complete information. 

These procedures refer only to monitoring for health and safety. The methods are not directly 

applicable to surveillance of air quality for analytical purposes. 

3.0 DEFINITIONS 

Ionization Potential - In this case, a numeric equivalent that expresses the amount of energy 

needed to replace an electron with a photon. This energy is further defmed in terms of electron 

volts (em. 

PID - Photoionization Detector - 

p p ~  - parts per million: parts of vapor or gas per million parts of air by volume. 

4.0 RESPONSIBILITIES 

Proiect Manager - The Project Manager is responsible for ensuring that projecbspecific plans 

are in accordance with these procedures, where applicable, or that other approved procedures 

are developed. The Project Manager is  responsible for selecting qualified individuals for the 

monitoring activities. 
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Project Health and Safety Officer (PHSOL- The Project Health and Safety Officer is 

responsible for developing a site-specifie Health and Safety Plan (HASP) which specifies air 

monitoring requirements. 

Field Team Leader - I t  is the responsibility of the Field Team Leader to implement these 

procedures in the field, and to ensure that the Field Investigation Personnel performing air 

monitoring activities, have been briefed and trained to execute these procedures before the 

start of site operations. 

Site Health and Safety Officer (SHSOL- The SHSO is responsible for ensuring that  the 

specified air monitoring equipment is on site, calibrated, and used correctly by the Field 

Personnel. The SHSO will coordinate these activities with the Field Team Leader. 

Field Investigation Personnel - It is the responsibility of the Field Investigation Personnel to 

follow these procedures or to follow documented project-specifk procedures as  directed by the 

Field Team LeaderISite Health and Safety Officer. The Field Investigation Personnel are 

responsible for documenting all air monitoring results in both the Field Logbook and the daily 

Realtime Air Monitoring Log during each field investigation. 

6.0 PROCEDURES 

The HNu utilizes the principle of photoionization whereby contaminant molecules enter the 

ion chamber and electrons are displaced by ultraviolet photons producing positive ions. These 

displaced positive ions are in turn collected on a special electrode. As the positive ions collect 

on the electrode, they create an electrical current which is amplified and displayed on the 

meter as a concentration in parts per million (ppm). 

The HNu is only effective for contaminants that have ionization potentials (IP) of less than or 

equal to the electron volt (eV) capacity of the lamp (i.e.. methane, having an IP of 12.98 eV, 

will not be deteeted a t  a lamp potential of 11.7 eV). The standard lamp is 10.2 eV with optional 

lamps of 9.5 eV and 11.7 eV, respectively. For the PI 101 the span settings should be as  

follows: 1.0 for 9.5 eV lamps; 9.8 for 10.2 eV lamps; and 5.0 for 11.7 eV lamps. During 

calibration, these span settings will be adjusted as necessary, using the span control knob. 
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The following subsections will discuss HNu calibration, operation, and maintenance. These 

sections, however, should not be used a s  a substitute for the manufacturer's instruction 

manual. 

5.1 Calibration 

For calibration purposes, the following items will be needed: 

*Gas cylinder containing 95 to 100 parts per million (ppm) of isobutylene, balance in 
air. 
A 0.30 liters per minute regulator. 
Connector tubing. 
Screwdriver set. 
Calibration Gas Humidifier (for high humidity environments). 
Photoionization Deteetor (PID) Calibration Form. 

*Note: Do not rely on accuracy of rated concentration when cylinder content drops to <200 
psi. 

Prior to each use, make sure that the battery is fully charged, the ultraviolet lamp is  working. 

and that the fan is operating and drawing air into the probe (fan operates at approximately 

100 cclminute). Procedures for completing these preliminary activities are given in the 

manufacturer's instruction manual. 

To calibrate the HNu PI 101, the steps provided below should be followed. For an  itemized 

description of the calibration process, refer to Section 3-5 in the manufacturer's instruction 

manual. 

Turn the function control switch to the standby position and zero the instrument by 
turning the zero adjustment knob to align the indicator needle with zero on the 
readout meter. 

Set the range on the HNu and allow the instrument to warm up a few minutes before 
calibrating. Choices for range are 0-20.0-200, and 0-2.000 ppm. respectively. Range 
choice must take into account the concentration of the calibration gas. If you have to 
zero the instrument in the desired range, record background ifpresent. 

Calibrate the HNu PID to benzene equivalents using a concentration of 100 ppm 
isobutylene as  the calibration gas. For example, if you are using the 10.2 eV probe. 
your range should be set on the 0-200 scale, and calibrated to 56 ppm (i.e., adjust span 
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so that the instrument reads 56 units with 100 ppm.isobutylene connected). Using the 
11.7 eV probe the PID should read 65 units with 100 ppm of isobutylene. 

Attach tubing to the regulator (use the Calibration Gas Humidifier in high humidity 
environments). 

Attach the free end of the tubing to the probe and turn on the calibration gas. 

If the reading on the meter is not f 5 percent of the concentration of the calibration 
gas, adjust the span setting knob until the meter reads accordingly. If after adjusting 
the span setting knob the readout meter i s  s t i l l  not responding, refer to the 
manufacturer's instruction manual. Also, when the HNu is calibrated it should 
respond to a minimumof 90 percent of the concentration of the calibration gas within 
three seconds after introduction of that gas. Ifproper calibration cannot be obtained, 
internal calibration may be required. Note, only qualified personnel should perform 
internal calibrations. 

Record the calibration on the "Photoionization Detector (PID) Calibration Form". 

To calibrate the HNu DL 101, the steps provided below should be followed. For an  itemized 

description of the calibration process, refer to Section 4.4 in the manufacturer's instruction 

manual. 

Press and release the POWER button on the keypad and wait for the screen to stabilize 
then press the CALIBRATE key until "Calibrate?" appears. At this point press the 
ENTER key until "Elec-Zero? Yes" appears on the screen in which case you will press 
the ENTER key, again, to c o d m  the electronic zero. 

The display will now read "CEIENTIEXIT Conc = ppm" which requires the 
concentration of the calibration gas (noted on the side of the calibration gas bottle) to 
be entered on the keypad. The display will prompt you to "Attach gas to probe and 
/ENTER/" so attach tubing to probe (use the calibration gas humidifier in high 
humidity environments), open valve, and press ENTER key. Press ENTER again 
when "Press ENTER when Ready: xxx ppm" appears on screen. This will cause 
"Calibrating ... Please Wait" to appear on screen 

Note: This calibration is  effective when the instrument is in the Survey Mode, which is the 

default mode. For calibrations other the one described, or if proper calibration cannot 

be obtained, refer to the manufacturer's instruction manual. 

For calibrations using an alternate gas or span values, refer to Section 4.5 of the 
manufacturer's instruction manual. 



SOP F203 
Revision No.: 1 
Date: 10/01/92 
Page 5 of 7 

Record the calibration on the "Photoionization Detector BID) Calibration Form" 
which accompanies each HNu 

5.2 Operation 

Note: IMPORTANT - The HNu should be "zeroed" i n  a fresh a i r  environment if a t  all  

possible. If there is a background concentration, it must be documented and then 

zeroed out. 

Prior to each use of the HNu, check that the battery is fully charged by turning the 
dial to BATT and making sure that it is within range. Also make sure  that  the 
ultraviolet lamp and the fan are working properly. 

Select your desired range. HNu ranges consists of a 0-20.0-200. and 0-2.000 ppm, 
respectively. Consult with the Field Team Leader for more information when choosing 
the appropriate range, however, in most instances the range will be set initially a t  O- 
20. 

When HNu is used intermittently, turn knob to STANDBY to help in extending the 
life of the UV lamp when operating in  a low humidity environment. Otherwise, leave 
the knob set to the range desired so that the UV lamp will "burn off any accumulated 
moisture. 

Note: When using the PI 101 HNu, make sure that you do not stick the probe in water or soil 

during sampling. This will cause erroneous readings and will possibly damage the 

instrument. 

The DL 101 is  designed to default to the survey mode when initially powered up, therefore 

once the calibration has been completed, the instrument is ready to go. Within the survey 

mode several options are available, briefly these options include: 

(1) The Site Function 

The Site function assigns a number to a site that is being analyzed. Press the Site Key on the 

keypad to enter a specific site number, or press the gray button on the rear of the probe to 

increment a site number. 
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(2) Logging Data 

The Log function stores data in memory. To log data, press the Log key on the keypad or the 

Log button on the back of the probe. "Log" will appear in the upper right corner of the display 

when activated and disappears when not activated. To turn logging off, press either the Log 

key on the keypad or the red Log button on the rear of the probe. 

The DL 101 allows for the interchanging of different voltage lamps, however, refer to 
the manufacturer's instructions before attempting to change the lamp. 

The DL 101 also offers three other modes of operation, the Hazardous Waste Mode, the 
Industrial Hygiene Mode, and the Leak Detection Mode. Each of these modes 
increases the range of capabilities for this instrument which is covered in detail in the 
manufacturer's instruction manual. 

Note: When using the DL 101 HNu, make sure that you do not stick the probe in water or soil 

during sampling. This will cause erroneous readings and will possibly damage the 

instrument. 

5.3 Interferences and Potential Problems 

A number of factors can affect the response of the PI 101 HNu and DL 101 HNu. 

High humidity can cause lamp fogging and decreased sensitivity. This can be 
significant when soil moisture levels are high, or when monitoring a soil gas well that 
is accessible to groundwater. 

High concentrations of methane can cause a downscale deflection of the meter. 

High and low temperature, electrical fields, FM radio transmission, and naturally 
occurring compounds, such as  terpines in wooded areas, will also affect instrument 
response. 

5.4 Maintenance 

The best way to keep an HNu operating properly is to keep it as  clean as  possible. HNu's 

should be decontaminated and wiped down after each use. 
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Corrective Maintenance 

The ultraviolet lamp should be periodically cleaned using a special compound supplied 
by HNu Systems. Inc. for the 10.2 eV lamp. and a chlorinated solvent such as  1.1,l- 
&ichloroethane fbr the 11.7eV lamp. consult the manufacturer's instruction manual - 
for specifc cleaning instructions. 

The ionization chamber can be periodically cleaned with methyl alcohol and a swab. 

Note: UV lamp and ion chamber cleaning is accomplished by following the procedures 

outlined in Section 5.2, however, this should only be performed by trained personnel. 

Documenting the HNu's observed symptoms and then referring to the manufacturer's 
instruction manual section on troubleshooting (Section 6.0) also can be employed. If 
this does not work, the Field Team Leader should be consulted for an appropriate 
course of action. 

Repair and Warranty Repair - HNu's have different warranties for different parts, so 

documenting the problem and sending i t  into the manufacturer assists in expediting repait 

time and obtaining appropriate warranty service. 

6.0 QUALITY ASSURANCE RECORDS 

Quality assurance records will be maintained for each air monitoring event. The following 

information shall be recorded in the Field Logbook and the daily Realtime Air Monitoring 

Logs that accompany the HNu. 

Identification - Site name, location. CTO number, activity monitored. (surface water 
sampling, soil sampling, etc.) serial number, time, resulting concentration, comments 
and identity of air monitoringpersonnel. 

Field observations -Appearance of sampled media (if definable). 

Additional remarks (e.g.. the HNu meter had wide range fluctuations during air 
monitoring activities). 

7-0 REFERENCES 

HNu Systems, Inc. Instruction Manual. Model PI 101,1986. 

HNu Systems, Inc. Operator's Manual. Model DL 101,1991. 





SOP F301 
Revision No.: 0 
Date: 01/10/92 
Page 1 of 4 

SAMPLE PRESERVATION AND HANDLING 

1.0 PURPOSE 

This SOP describes the appropriate containers for samples of particular matrices, and the 

steps necessary to preserve those samples when shipped off site for chemical analysis. 

2.0 SCOPE 

Some chemicals react with sample containers made of certain materials; for example, trace 

metals adsorb more strongly to glass than to plastic, while many organic chemicals may 

dissolve various types of plastic containers. I t  is therefore critical to select the correct 

wntainer in order to maintain the integrity of the sample prior to analysis. 

Many water and soil samples are unstable and may change in chemical character during 

shipment. Therefore, preservation of the sample may be necessary when the time interval 

between field collection and laboratory analysis is long enough to produce changes in either 

the concentration o r  the physical condition of the constituent(s). While complete and 

irreversible preservation of samples is not possible, preservation does retard the chemical and 

biological changes that may oeeur after the sample is collected. 

Preservation techniques a re  usually limited to pH control, chemical additioncs), and 

refrigeration1 freezing. Their purposes a re  to (1) retard biological activity, (2) retard 

hydrolysis of chemical compounddcomplexes. (3) reduce constituent volatility, and (4) reduce 

adsorption effects. 

Sample container and preservation requirements for the CLEAN Program are referenced in 

NEESA 20.20478 and are provided in Attachment A of this SOP. 

3.0 DEFINITIONS 

HCl - Hydrochloric Acid 
H2S04- Sulfuric Acid 
HN03 - Nitric Acid 
NaOH - Sodium Hydroxide 
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Normality (N) - Concentration of a solution expressed a s  equivalents per liter, where an 

equivalent is the amount of a substance containing one mole of replaceable hydrogen or its 

equivalent. Thus, a one molar solution of HCl, containingone mole of H, is "one-normal." 

while a one molar solution of HzSOc containing two moles of H, is "two-normal." 

4.0 RESPONSIBILITIES 

Project Manager - The Project Manager is responsible for ensuring that project-specific plans 

are in accordance with these procedures, where applicable, or that other, approved procedures 

are developed. The Project Manager is responsible for development of documentation of 

procedures which deviate from those presented herein. The Project Manager is responsible for 

ensuring that proper preservation and handling procedures are implemented. 

Field Team Leader - It is the responsibility of the Field Team Leader to ensure that these 

procedures are implemented in the field and to ensure that personnel performing sampling 

activities have been briefed and trained to execute these procedures. 

Sampling Personnel - It is the responsibility of the field sampling p e r m e l  to initiate sample 

preservation and handling. 

5.0 PROCEDURES 

The following procedures discuss sample containerization and preservation techniques that 

are to be followed when collecting environmental samples for laboratory analysis. 

6.1 S a m ~ l e  Containers 

For most samples and analytical parameters either glass or plastic containers are satisfactory. 

In general, if the analyte(s) to be measured is organic in nature, the container shall be made of 

glass. If the analyte(s) is inorganic, then the container shall be plastic. Containers shall be 

kept out of direct sunlight (to minimize biological or  photo-oxidationlphotolysis of 

constituents) until they reach the analytical laboratory. The sample container shall have 

approximately five to ten percent air space Cullage") to allow for expansionlvaporization if the 

sample is heated during transport (one liter of water a t  4*C expands by 15 milliliters ifheated 

to 13OoF155"C); however, head space for volatile organic analyses shall be omitted. 
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The analytical laboratory shall provide sample containers that have been cleaned according to 

USEPA procedures. Shipping containers for samples, consisting of sturdy ice chests, are to be 

provided by the laboratory. 

Once opened, the sample container must be used a t  once for storage of a particular sample. 

Unused, but opened, containers are to be considered contaminated and must be discarded. 

Because of the potential for introduction of contamination, they cannot be reclosed and saved 

for later use. Likewise, any unused containers w h i h  appear contaminated upon receipt, or 

which are found to have loose caps or missing liners (ifrequired for the container) shall be 

discarded. 

General sample container, preservative, and holding time requirements a re  listed in 

Attachment A. 

5.2 Preservation Techniaues 

The preservation techniques to be used for various analytes are listed in Attachment A. 

Reagents required for sample preservation will either be added to the sample containers by the 

laboratory prior to their shipment to the field or added in the field using laboratory supplied 

preservatives. In general, aqueous samples of low concentration organics (or soil samples of 

low or medium concentration organics) are cooled to 4OC. Medium concentration aqueous 

samples and high hazard organics samples are not preserved. Low concentration aqueous 

samples for metals are acidiried with HNOs, while medium concentration and high hazard 

aqueous metal samples are not preserved. Low or medium concentration soil samples for 

metals are cooled to 4%. while high hazard samples are not preserved. Unless documented 

otherwise in the project plans, all samples shall be considered low concentration. All samples 

preserved with chemicals shall be clearly idenM~ed by indicatingon the sample label that the 

sample is preserved. 

6.3 Sample Holdme Times 

The elapsed time between sample collection and initiation of laboratory analyses must be 

within a prescribed time frame for each individual analysis to be performed. Sample holding 

times for routine sample collection are provided in Attachment A. 
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6.0 SAMPLE HANDLING AND TRANSPORTATION 

After collection, all sample containers will be wiped clean with a damp paper towel; however 

sample handling should be minimized. Personnel should use extreme care to ensure that 

samples are not contaminated. If samples are placed in  an ice chest, personnel should ensure 

that melted ice cannot cause sample containers to become submerged, as this may result in 

sample cross-contamination. Sealable plastic bags, (zipper-type bags), should be used when 

small sample containers (e.g.. VOAs or bacterial samples) are placed in ice chests to prevent 

cross+ontamination 

Samples may be hand delivered to the laboratory or they may be shipped by common carrier. 

Relevant regulations for the storage and shipping of samples are contained in 40 CFR 261.4(d). 

Parallel state regulations may also be relevant. Shipment of dangerous goods by air cargo is 

also regulated by the United NationslInternationd Civil Aviation Organization (UNACAO). 

The Dangerous Goods Regulations promulgated by the  International Air Transport 

Association (IATA) meet or exceed DOT and UNACAO requirements and should be used for 

shipment of dangerous goods via air cargo. Standard procedure for shipping environmental 

samples are given in Attachment B. 

7.0 REFERENCES 

American Public Health Association, 1981. Standard Methods for the Examination of Water 
and Wastewater. 15th Edition. APHA, Washington, D.C. 

USEPA. 1984. "Guideliies Establishing Test Procedures for the Analysis of Pollutants under 
Clean Water Act." Federal Rebter ,  Volume 49 (209). October 26.1984, p. 43234. 

USEPA. 1979. Methods for Chemical Analvsis of Water and Wastes. EPA-60014-79-020. 
USEPA EMSL. Cincinnati, Ohio. 

USEPA, Region IV. 1991. Environmental Compliance Branch Standard O ~ e r a t i n g  
Procedures and Quality Assurance Manual. Athens, Georgia. 
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REQUIRED CONTAINERS, PRESERVATIVE TECHNIQUES AND HOLDING TIMES 

Parameter 

Volatiles by 
W S  and GC 

PCBIPesticidea 

Extractable 
Organica 

Metals 

Mercury 

Cyanide 

Chromium 
(Hexavalent) 

EPA Document SW-846 (3rd Ed.) 

Container 

Water - 40 mL g l w  
vial with Tdon- 

lined septa 

Soil-glass with 
Teflon-linedlepta 

G, Teflon-lined lid 

G, Teflon-lined lid 

p, G 

P, G 

p. 0 

p. G 

Contract Laboratory Rotoaol 

Container 

Water-40mLgkw 
vial with Teflon- 

lined lepta 

S o i l - g h  with 
Teflon-lined septa 

G,Teflon-lined lid 

G, Teflon-Unsd lid 

p, 0 

p, 0 

p, (3 

pt 0 

Rsservstive 

Cool to 4.C 

Cool to 4% 

Cool to 4% 

HNOs to pH <2 

HNOstopH <2 

NaOHtopH >12 
Coolto4.C 

Add 0.6 g ascorbic 
acid ifresidual 

chlorine present 

HNOa to pH <2 

Rewrvative 

Coolto4.C 

CPolto4.C 

Cool to 4% 

HNOsto pH <2 

HNOs to pH <2 

NaOHtopH > l2  
Coolto4.C 

Add04 g asmrbic 
add ifmaidual 

chlarino prelent 

HNOs to pH C2 

Holding Time 

Soil 

14daya 

Extract within 
7 days, a n a l p  

40 dam 

Extract within 
7days,analp 

40 dayn 

6 month8 

28 d e . ~  

l4daya 

24 hn. 

Holding Time 

Water 

l4daya 

Extract within 
7 days, analyze 

40 days 

Extract within 
ldaya,analyse 

4Odaye 

6 montha 

28 dayz 

14 daya 

24 hn. 

Soil 

10 dam 

Extractwithin 
10 days, analym 

40 day8 

Extract within 
10 daya.ana1g.s 

40 day8 

180 days 

26 day8 

l4day8 

24 hn. 

Water 

lodays 

ENaetnithln 
10 days, analyze 

N ~ P  

Extract within 
10 dayn, analyze 

40 daya 

l8Odaya 

26 days 

14 days 

24 hn. 
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ATlPACHMENT B 

SAMPLE SHIPPING PROCEDURES 

Introduction 

Samples collected during field investigations or in response to a hazardous materials incident 

must be classified by the project leader, prior to shipping by air, as either environmental or 

hazardous materials samples. The guidance for complying with U.S. DOT regulations in 

shipping environmental laboratory samples is given in the *National Guidance Package for 

Compliance with Department of Transportation Regulations i n  t he  Shipment of 

Environmental Laboratory Samples." 

Pertinent regulations for the shipping of samples is given in 40 CFR 261.4(d). Samples 

collected from process wastewater streams, drums, bulk storage tanks, soil, sediment, or water 

samples from areas suspected of being highly contaminated may require shipment as 

dangerous goods. Regulations for packing, marking, labeling, and shipping of dangerous 

goods by air transport are promulgated by the United Nations International Civil Aviation 

Organization (UN/ICAO),which is equivalent to IATA. 

Environmental samples shall be packed prior to shipment by commercial air carrier using the 

following procedures: 

1. Select a sturdy cooler in good repair. Secure and tape the drain plug with fiber or duct 
tape. Line the cooler with a large heavy duty plastic bag. This practice keeps the 
inside of the cooler clean and minimizes cleanup a t  the laboratory after samples are 
removed. 

2. Allow sufficient headspace (ullage) in all bottles (except VOAs) to compensate for any 
pressure and temperature changes (approximately 10 percent of the volume of the 
container). 

3. Be sure the lids on all bottles are tight (will not leak). In many regions custody seals 
are also applied to sample container lids. The reason for this practice is  two-fold: 
maintain integrity of sample and keep lid on the container should the lid loosen during 
shipment. Check with the appropriate regional procedures prior to field work. In 
many cases, the laboratory manager of the analytical lot to be used on a particular 
project can also provide this information. 

4. It is good practice to wrap all glass containers in bubblewrap prior to placing in plastic 
bags. 



6. Place all bottles in separate and appropriately sized polyethylene bags and seal the 
bags with tape (preferably plastic electrical tape, unless the bag is a zipper-type bag). 
Up to three VOA bottles, separately wrapped in bubblewrap, may be packed in one 
plastic bag. 

6. Optionally. place three to six VOA vials in a quart metal can and then fill the can with 
vermiculite. 

7. Place two to four inches of vermiculite (ground corn cob, or  other inert packing 
material) in the bottom of the cooler and then place the bottles and cans in the cooler 
with sunicient space to allow for the addition of more vermiculite between the bottles 
and cans. 

8. Put frozen "blue ice" (or ice that has been placed in properly sealed, double-bagged. 
heavy duty polyethylene bags) on top of and between the samples. Fill all remaining 
space between the bottles or cans with packing material. Fold and securely fasten the 
top of the large garbage bag with tape (preferably electrical or duct). 

9. Place the Chain~f-Custody Record and the Request for Analysis Form (Kapplicable) 
into a plastic bag, tape the bag to the inner side of the cooler lid, and then close the 
cooler and securely tape (preferably with fiber tape) the top of the cooler unit. Wrap 
the tape three to four times around each side of the cooler unit. Chain-of<ustody seals 
should be affixed to the top and sides of the cooler within the securing tape so that the 
cooler cannot be opened without breaking the seal. 

10. Label according to 40 CFR 261.4(d). The shipping containers should be marked T H I S  
END UP," and arrow labels which indicate the proper upward position of the container 
should be affixed to the container. A label containing the name and address of the 
shipper and laboratory shall be placed on the outside of the container. I t  is good 
practice to secure this label with clear plastic tape to prevent removal during shipment 
by blurring of important information should the label become wet. The commercial 
carrier is not required to sign the COC record as  long a s  the custody seals remain 
intact and the COC record stays in the cooler. The only other documentation required 
is the completed airbill, which is secured to the top of the shipping container. Please 
note-several coolerdshipping containers may be shipped under one airbill. However, 
each cooler must be labeled as  "Cooler 1 of 3. Cooler 2 of 3, etc.", prior to shipping. 
Additionally i t  is  good practice to label each COC form to correspond to each cooler 
(i.e.,lof3,2of3,etc.). 
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CHAIN-OF-CUSTODY 

1.0 PURPOSE 

The purpose of this SOP is to provide information on chain-of-custody procedures to be used 

under the CLEAN Program. 

8 0  SCOPE 

This procedure describes the steps necessary for transferring samples through the use of 

Chain-of-Custody Records. A Cha~n-of-Custody Record is required, without exception, for the 

tracking and recording of samples collected for on-site or off-site analysis (chemical or 

geotechnical) during program activities (except wellhead samples taken for measurement of 

field parameters, SOP F101). Use of the Chain-of-Custody Record Form creates an  accurate 

written record that can be used to trace the possession and handling of the sample from the 

moment of its wllection through analysis. This procedure identifies the necessary custody 

records and describes their completion. This procedure does not take precedence over region- 

specific or site-specific requirements for chain-of-custody. 

3.0 DEFINITIONS 

Chain-of-Custody Record Form - A  Chain-of-Custody Record Form is  a printed two-part form 

that accompanies a sample or group of samples as custody of the sample(s) is transferred from 

one custodian to another custodian. One copy of the form must be retained in the project file. 

Custodian - The person responsible for the custody of samples a t  a particular time, until 

custady is transferred to another person (and so documented), who then becomes custodian. A 

sample is under one's custody if: 

It is in one's actual possession. 
It is in one's view, after being in one's physical possession. 
I t  was in one's physical possession and then hdshe locked it up to prevent tampering. 
It is in a designated and identified secure area. 

Sample - A sample is physical evidence collected from a facility or the environment, which is 

representative of conditions a t  the point and time that it was collected. 
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4.0 RESPONSIBILITIES 

Project Manager - The Project Manager is responsible for ensuring that project-specifk plans 

are in accordance with these procedures, where applicable, or that other, approved procedures 

are developed. The Project Manager is  responsible for development of documentation of 

procedures which deviate from those presented herein. The Project Manager is responsible for 

ensuring that chain-of-custody procedures are implemented. The Project Manager also is 

responsible for determining that custody procedures have been met by the analytical 

laboratory. 

Field Team Leader -The Field Team Leader is responsible for determining that chain-of- 

custody procedures are implemented up to and including release to the shipper or laboratory. 

I t  is the responsibility of the Field Team ~ e a d e r  to ensure that  these procedures are 

implemented in the field and to ensure that personnel performing sampling activities have 

been briefed and trained to execute these procedures. 

Sampling Personnel - I t  is the responsibility of the field sampling personnel to initiate chain- 

of-custody procedures, and maintain custody of samples until they are reliiquished to another 

custodian, the sample shipper, or to a common carrier. 

5.0 PROCEDURES 

The term "chain-of-custody" refers to procedures which ensure that evidence presented in a 

court of law is valid. The chain-of-custody procedures track the evidence from the time and 

place it is rust obtained to the courtroom, as well as providing security for the evidence as it is 

moved andlor passed from the custody of one individual to another. 

Chain-of-custody procedures, recordkeeping. and documentation are an important part of the 

management control of samples. Regulatory agencies must be able to provide the chain-of- 

possession and custody of any samples that are offered for evidence, or that form the basis of 

analytical test results introduced as  evidence. Written procedures must be available and 

followed whenever evidence samples are collected, transferred, stored, analyzed, or destroyed. 
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5.1 Sample Identification 

The method of identification of a sample depends on the type of measurement or analysis 

performed. When in-situ measurements are made, the data are recorded directly in bound 

logbooks or other field data records with identifying information. 

Information which shall be recorded in the field logbook, when in-situ measurements or 

samples for laboratory analysis are collected, includes: 

Field Sampler(s); 
CTO Number; 
Project Sample Number; 
Sample location or sampling station number; 
Date and time of sample collection andlor measurement; 
=eld observations; 
Equipment used to collect samples and measurements, and. 
Calibration data for equipment used. 

Measurements and observations shall be recorded using waterproof ink. 

6.1.1 Sample Label 

Samples, other than in-situ measurements, are removed and transported from the sample 

location to a laboratory or other location for analysis. Before removal, however, a sample is 

often divided into portions, depending upon the analyses to be performed. Each portion is 

preserved in accordance with the Sampling and Analysis Plan. Each sample container is 

identiried by a sample label (see Attachment A). Sample labels are provided, along with 

sample containers, by the analytical laboratory. The information recorded on the sample label 

includes: 

Project - Cantract Task Order (CTO) Number. 

Station Location - The unique sample number identifying this sample. 

Date - A  six-digit number indicating the day, month, and year of sample collection 
(e.g., 12/21/85). 

Time -A four-digit number indicating the 24-hour time of collection (for example: 0954 
is 954 am., and 1629 is 4:29 p.m.). 

Medium - Water, soil, sediment, sludge, waste, ete. 
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Sample Type - Grab or composite. 

Preservation - Type and quantity of preservation added. 

Analysis - VOA. BNAs. PCBs, pesticides, metals, cyanide, other. 

Sampled By - Printed name of the sampler. 

Remarks -Any pertinent additional information. 

Using only the work assignment number of the sample label maintains the anonymity of sites. 

This may be necessary, even to the extent of preventing the laboratory performing the 

analysis from knowing the identity of the site (e.g.. if the laboratory is part of an organization 

that has performed previous work on the site). 

5.2 Chain-of-Custodv Procedures 

After collection, separation, identification, and preservation, the sample is maintained under 

chain-ofeustody procedures until it is in the custody of the analytical laboratory and has been 

stored or disposed. 

6.2.1 Field Custody Procedures 

Samples are collected as described in the site Sampling and Analysis Plan. Care must 
be taken to record precisely the sample location and to ensure that the sample number 
on the label matches the Chain-of-Custody Record exactly. 

The person undertaking the actual sampling in the field is responsible for the care and 
custody of the samples collected until they are properly transferred or dispatched 

When photographs are taken of the sampling as  part of the documentation procedure, 
the name of the photographer, date, time, site location, and site description are entered 
sequentially in the site logbook as photos are taken. Once developed, the photographic 
prints shall be serially numbered, corresponding to the logbook descriptions; 
photographs will be stored in the project files. It is good practice to identify sample 
locations in photographs by including an easily read sign with the appropriate 
sampldocation number. 

Sample labels shall be completed for each sample, using waterproof ink unless 
prohibited by weather conditions, e.g., a logbook notation would explain that a pencil 
was used to fill out the sample label if the pen would not function in freezing weather. 
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5.2.2 Transfer of Custody and Shipment 

Samples are accompanied by a Chain-of-Custody Record Form. A Chain-of-Custody Record 

Form is shown in Attachment B. When transferring the possession of samples, the individuals 

relinquishing and receiving will sign, date, and note the time on the Record. This Record 

documents sample custody transfer from the sampler, often through another person, to the 

analyst in the laboratory. The Chain-of-Custody Reeord is filled out as given below. 

Enter header information (CTO number, samplers, and project name). 

Enter sample specific information (sample number, media, sample analysis required 
and analytical method grab or composite, number and type of sample containers, and 
dateJtime sample was collected). 

Sign, date, and enter the time under "Relinquished by" entry. 

Have the person receiving the sample sign the "Received by" entry. If shipping 
samples by a common carrier, print the carrier to be used in this space (i.e.. Federal 
Express). 

I fa  carrier is used, enter the bill-of-lading or airbill number under "Remarks," in the 
bottom right corner, 

Place the original (top, signed copy) of the Chain-of-Custody Record Form in the 
appropriate sample shipping package. Retain the copy with field records. 

Sign and date the custody seal, a 1- by 3-inch white paper label with black lettering 
and an adhesive backing. Attachment C is an example of a custody seal. The custody 
seal is part of the chain-of-custody process and is used to prevent tampering with 
samples after they have been collected in the field. Custody seals shall be provided by 
the analytical laboratory. 

Place the seal across the shipping container opening so that it would be broken if the 
container was to be opened. 

Complete other carrier-required shipping papers. 

The custody record is completed using waterproof ink. Any corrections are made by drawing a 

line through and initialing and dating the change, then entering the correct information. 

Erasures are not permitted. 

Common carriers will usually not accept responsibility for handling Chain-of-Custody Record 

Forms; this necessitates packing the record in the sample container (enclosed with other 

documentation in a plastic zipper-type bag). As long as  custody forms are sealed inside the 
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sample wntainer and the custody seals are intact, commercial carriers are not required to sign 

off on the custody form. 

If sent by common carrier or air freight, proper documentation of sample transfer must be 

maintained. 

The laboratory representative who accepts the incoming sample shipment signs and dates the 

Chain-of-Custody Record, completing the sample transfer process. I t  is then the laboratory's 

responsibility to maintain internal logbooks and custody records throughout sample 

preparation and analysis. 

6.0 QUALITY ASSURANCE RECORDS 

Once samples have been packaged and shipped, the COC copy and airbill receipt becomes part 

of the Quality Assurance Record. 

7.0 REFERENCES 

1. USEPA. User's Guide to the Contract Laboratory Promam. Office of Emergency and 

Remedial Response. Washington, D.C. (EPA/540/P-911002). January 1991. 



A'lTACHMENT A 

EXAMPLE SAMPLE LABEL 



ATTACHMENT A 

EXAMPLE SAMPLE LABEL 

baker I Baker Environmental I n c  
Airport Office Park. Bldg. 3 
420 Rouser Road 
Coraopolis. PA 15108 

Projectr 19026-SRN CTO No.: 0026 

Sample Description: groundwater 

Date: 09117192 Sampler: ABC 

Time: 0944 

Analysis: TAL Metals (CAP)Preservation: HNO* 

Project Sample No.: CAX-GW-04 

Note: Typically, sample labels are provided by the analytical 
laboratory and may be used instead of the above. However, samplers 
should make sure all pertinent information can be &=ed to the label 
used. 
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Shipmentrrransportation Details: 

CHAIN-OF-CUSTODY RECORD 

Project Name: 
S.O. Number: 

Sampler: Sheet - of - 
(Print) 

BAKER ENVIRONMENTAL. INC 
Signature: Airport Office Park - Bldg No. 3 

420 Rouser Road 
Coraopdis. PA 15108 
(412) 2696000 

Shipmentrrransportation Details: 

SampleStorage and Preservation Details* 

Other Other 

Cooling HNOl H2S0, Cooling 
Baker 

Sample Sampled Sample Type/ Type/ Type/ TY@ T Y W  
I.D. No.of Volume No.of Volume No.of Volume No.of Volume No.of Volume 
NO. Type Date Time Contnr. Contnr. Contnr. Contnr. Contnr. Contnr. Contnr. Contnr. Contnr. Contnr 

Received By (Sign): 
Date: Time: Time: 

Relinguished By (Sign): 
Date: Time: 
Remarks: 

Received By (Sign): 
Date: Time: 
Remarks: 

Shipmentrrransportation Details: 

Relinguished By (Sign): 
Date: Time: 
Remarks: 

. -. . . - - .. - . . . 
Original -Sentwith samples to lab (return with lab resultsto Project Manager for filmg) 
Copy - Retained by sampling personnel for filing 

Received By (Sign): 
Date: Time: 
Remarks: 
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ATTACHMENT C 

EXAMPLE CUSTODY SEAL 

Date 

Signatwe 

CUSTODY SEAL 

'? 
L -1-1- 

Data 

Signaturn 

CUSTODY SEAL 
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FIELD LOGBOOK 

1.0 PURPOSE 

This SOP describes the process fir mainmaintga field logbook. 

2 0  SCOPE 

The field logbook is a document which records all major on-site activities conducted during a 

field investigation. At a minimum, the following activities/events shall be recorded in the 

field logbook by each member of the field crew. 

Arrivalfdeparture of site workers and visitors 
Arrivalfdeparture of equipment 
Sample pickup (sample numbers, carrier, time) 
Samplingactivities 
Start or completion of boreholes, monitoring wells, or sampling activities 
Health and safety issues 

The field logbook is initiated upon arrival a t  the site for the start of the first on-site activity. 

Entries are made every day that on-site activities take place. At least one field logbook shall 

be maintained per site. 

The field logbook becomes part of the permanent site file. Because information contained in 

the field logbook may be admitted as  evidence in legal proceedings, it is critical that this 

document is properly maintained. 

3.0 DEFINITIONS 

Field logbook -The field logbook is a bound notebook with consecutively numbered pages. 

Upon entry of data, the logbook requires the signature of the responsible da td io rmat ion  

recorder. 

4.0 RESPONSIBILITIES 

The Field Team Leader is responsible for maintaining a master field logbook for the duration 

of on-site activities. Each member of the Sampling crew is responsible for maintaining a 

complete and accurate record of site activities for the duration of the project. 
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5.0 PROCEDURES 

The following sections discuss some of the information which must be recorded in the field 

logbook. In general, a record of all events and activities, as  well as other potentially important 

information shall be recorded by each member of the field team. 

The inside cover or title page of each field logbook shall contain the following information: 

Contract Task Order Number 
Pmject name and location 
Name of Field Team Leader 
Baker's address and telephone number 
Startdate 
If several logbooks are required, a sequential field logbook number 

I t  is good practice to list important phone numbers and points of contact here. 

5 9  Dailv Entries 

Daily entries into the logbook may contain a variety of information At the beginning of each 

day the following information must be recorded by each team member. 

Date 
Starttime 
Weather 
All field personnel present 
All visitors present 
Other pertinent information (i.e.. planned activities, schedule changes, expected 
visitors, and equipment changes) 

During the day, a summary of all site activities should be recorded in the logbook. The master 

logbook kept by the field team leader need not duplicate that recorded in other field logbooks. 

but should summarize the information in other books and, where appropriate, reference the 

page numbers of other logbooks where detailed information pertaining to a subject may be 

found. 
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Some @IC information which must be reeorded in the logbook includes: 

Equipment used, equipment numbers, calibration, field servicing 
Field measurements 
Sample numbers, media, bottle size, preservatives, collection methods, and time 
Test borine and monitoring well construction information, including boringlwell - 
number anilocation 
Sketches for each sample loeation including appropriate measurements if required. 
Photograph log 
Drumlog 
Other pertinent information 

All entries should be made in indelible ink; all pages numbered consecutively; and all pages 

must be signed or initiated and dated by the responsible field personnel completing the log. No 

erasures are permitted. If an  incorrect entry is  made, the entry shall be crossed out with a 

single lime, initialed, and dated. 

5-3 Photographs 

If photographs are permitted a t  a site, the record shall be maintained in the field logbook. 

When movies, slides or photographs are taken of any site location, they are numbered or cross- 

referenced to correspond to logbook entries. The name of the photographer, date, time, site 

location, site description, direction of view and weather conditions are entered in the logbook 

as  the photographs are taken. Special lenses, film, or other image-enhancement techniques 

also must be noted in the field logbook. Once processed, photographs shall be serially 

numbered and labeled corresponding to the field logbook entries. Note that it may not be 

permitted to take photographs a t  all Activities; permission must be obtained from the 

LANTDIV EIC and the Activity responsible individual. 

6.0 QUALITY ASSURANCE RECORDS 

Once on-site activities have been completed, the field logbook shall be considered a quality 

assurance record. 

7.0 REFERENCES 
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DECONTAMINATION OF  DRILLING RIGS AND 
MONITORING WELL MATERIALS 

1.0 PURPOSE 

The purpose of t h i s  SOP is to  provide a general  reference regarding t h e  proper 

decontamination of drilling rigs and monitoring well materials used in the performance of 

field investigations. 

4 0  SCOPE 

This procedure addresses drilling equipment, test pit equipment (i.e. backhoe) and monitoring 

well material decontamination and should be consulted during the preparation of project- 

specific plans. This procedure does not pertain to personnel decontamination, or to chemical 

sampling or field analytical equipment decontamination 

3.0 DEFINITIONS 

Decontamination - Decontamination is  the process of removing or neutraliing contaminants 

which may have accumulated on field equipment. This process ensures protection of personnel 

from penetrating substances, reduces or eliminates transfer of contaminants to clean areas, 

prevents mixing of incompatible substances, and minimizes the likelihood of sample cross- 

contamination. 

4.0 RESPONSIBILITIES 

Project Manager -It  is the responsibility of the Project Manager to ensure that project-specific 

plans are in accordance with these procedures. Documentation should be developed for areas 

where project plans deviate from these procedures. 

Field Team Leader - It is the responsibility of the Field Team Leader to ensure that these 

procedures are implemented in the field. The Field Team Leader is responsible for ensuring 

the field personnel overseeing decontamination activities, and personnel conducting the 

activities have been briefed and trained to execute these procedures. 
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Drilling Inspector (Site Geologist. Rig Geologist etc.) - It is the responsibility of the drilling 

inspector to ensure that the drilling subcontractor follows these, or other projecbspecific 

procedures as directed by the Field Team Leader. 

6.0 PROCEDURE 

The various drilling equipment and materials involved with test boring, test pit excavation, 

subsurface soil sampling, and monitoring well construction must be properly decontaminated 

to ensure that chemical analysis results reflect actual concentrations present a t  sampling 

locations. These procedures will minimize the potential for cross contamination between 

sampling locations and the transfer of contamination off site. 

All drilling equipment involved in field sampling activities shall be decontaminated prior to 

drilling. excavation, or sampling activities. Such equipment includes drilling rigs, backhoes, 

augers, downhole tools, well casings, and screens. Splibspoon soil samplers and other similar 

soil sampling devices shall be decontaminated according to the procedures given in SOP F602. 

5.2 Decontamination Procedures 

Prior to drilling, or leaving the site, large equipment not directly utilized for sampliig will be 

decontaminated by steam-cleaning in a designated area. The decontamination procedure 

consists of steam-cleaning the equipment, using potable water as  the steam source, to remove 

visible signs of soils or wastes, and allowing the equipment to air dry. If necessary, the 

equipment may be cleaned with a scrub brush and alconoxlliquinox-water solution prior to 

steam cleaning to remove visible signs of contamination. 

The steam cleaning area will be designed to contain decontamination wastes and waste 

waters, and can be a lined, excavated pit or a bermed concrete or asphalt pad. For the latter, a 

floor-drain must be provided which is  connected to a holding tank. A shallow, above-surface 

tank may be used or a pumping system with discharge to a waste tank may be installed. 
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At certain sites, due to the type of contaminants or proximity to residences, concerns may exist 

about air emissions from steam cleaning operations. These concerns can be alleviated by 

utilizing one or more of the following practices: 

Loeate the steam cleaning area on site to minimize potential impacts. 

Enclose steam cleaning operations. For example, augers and drilling rods can be 

steam cleaned in drums. Tarpaulins also can be placed around the steam cleaning 

area to control emissions. 

For a given project, the location of the steam cleaning area will be identified in the Sampling 

and Analysis Plan. 

Decontamination wastes will be collected and contained unless otherwise directed by 

LANTDIV. The eventual disposition of these wastes will be determined on a project-specific 

basis, but  may include on-site treatment andlor transport  off s i te  to  a n  approved 

treatmenWdisposa1 facility. 

6.0 QUALITY ASSURANCE RECORDS 

Rinsate samples may be collected from steam-cleaned equipment as quality assurance records. 

The frequency of rinsate samples from either drilling tools or well casingslscreens shall be 

specified in the Sampling and Analysis and Quality Assurance Project Plans for a given 

project, as appropriate. Documentation in the field logbook also shall serve a s  a quality 

assurance record of decontamination activities. 

7.0 REFERENCES 
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DECONTAMINATION OF CHEMICAL SAMPLING AND 
FIELD ANALYTICAL EQUIPMENT 

1.0 PURPOSE 

The purpose of this SOP is to provide a general methodology and protocol, and to reference 

information for the proper decontamination of field chemical sampling and analytical 

equipment. 

2.0 SCOPE 

This procedure applies to all field sampling equipment including, but not limited to, split- 

barrel soil samplers (split-spoons), bailers, beakers, trowels, filtering apparatus, and pumps. 

This procedure should be consulted when decontamination procedures are being developed as 

part  of project-specific plans. Additionally, current USEPA regional procedures and 

decontamination guidance as well as  state guidance should be reviewed. 

3.0 DEFINITIONS 

Decontamination - Decontamination is the process of removing or neutralizing contaminants 

which may have accumulated on field equipment. This process ensures protection of p e m ~ e l  

from penetrating substances, reduces or eliminates transfer of contaminants to clean areas, 

prevents mixing of incompatible substances, and minimizes the likelihood of sample cross- 

contamination. 

4.0 RESPONSIBILITIES 

Project Manager - It is the responsibility of the Project Manager to ensure that project-specXc 

plans are in accordance with these procedures. Documentation should be developedfor areas 

where project plans deviate from these procedures. 

Field Team Leader - I t  is the responsibility of the Field Team Leader to ensure that these 

procedures are implemented in the field. The Field Team Leader is responsible for ensuring 

field personnel performing decontamination activities have been briefed and trained to 

execute these procedures. 
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Sampling Personnel - It is the responsibility of field sampling personnel to follow these 

procedures, or to follow documented, project-specific procedures as directed by the Field Team 

Leader. 

5.0 PROCEDURES 

In order to ensure that chemical analysis results reflect actual concentrations present at 

sampling locations, sampling equipment must be properly decontaminated prior to the field 

effort, during the sampling program (i.e., between sampling locations) and at the conclusion of 

the sampling program. This will minimize the potential for cross-contamination between 

sampling locations and the transfer of contamination off site. 

Preferably. sampling equipment should be dedicated to a given sampling location. If thia is 

not possible, equipment must be decontaminated between sampling locations. Sampling 

personnel also must use disposable gloves and change them between sampling locations. 

5.1 Sampling Equipment Decontamination Procedures 

Soil and sediment sampling equipment including, but not limited to trowels, beakers, dredges, 

ete., shall be decontaminated using the following USEPA Region III procedures. 

The following sections summarize decontamination procedures for USEPA Regions I through 

IV for overall comparison. Each region should be contacted prior to initiation of sampling 

activities to assure that the most recent, accepted decontamination procedures are used. 

USEPA Reaion I 

Prior to use, a l l  sampling equipment should be carefully cleaned using the following 

procedure: 

1. A dilute hydrochloric acid rinse 
2. Deionized water rinse 
3. Methanol or acetone rinse; and, 
4. Distilled, organic-free water rinse. 
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For badly contaminated equipment, a hot water detergent wash may be needed prior to the 

rinse procedure. Additionally, a hexane rinse also may be needed, prior to the final distilled 

water rinse, when sampling for low-level organic pollutants. 

USEPA Region II 

Prior to use, all sampling equipment will be decontaminated using the following procedure: 

1. Low-phosphate detergent wash (i.e., Aloonox or Liquinox) 
2. Tapwaterrinse 
3. 10 percent nitric acid solution rinse 
4. Tapwaterrinse 
5. Methanol followed by a hexane or an acetone rinse 
6. Analyte-free deionized water rinse 
7. Air dry 
8. Wrap in aluminum foil, shiny side out. for storage or transport 

If the samples will not be analyzed for metals, then steps 3 and 4 may be omitted; if samples 

will not be analyzed for organics, then step 5 may be omitted. All solvents must be pesticide- 

grade. 

USEPA Region III 

Prior to use, all sampling equipment will be decontaminated using the following procedure: 

1. Potable water rinse 
2. Alconox or Liquinox detergent wash 
3. Scrubbing. as necessary 
4. Potable water rinse 
5. 10 percent nitric acid rinse 
6. Diitilled-deionized water rinse 
7. Methanol or hexane rinse 
8. Distilled-deionized water rinse 
9. Air dry 

USEPA Region IV 

The general decontamination procedure for Region IV is similar to that for Regions I1 and 111. 

However, there may be some specialized procedures applicable to certain types of field 

equipment such as  equipment used for the collection of samples for analysis of trace organic 

compounds, automatic wastewater sampling equipment, sampling tubing, and miscellaneous 
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equipment (i.e.. pumps, hand augers, ete.). The most current version is "Standard Operating 

Procedures and Quality Assurance Manual.' USEPA Region IV, Environmental Services 

Division. Environmental Compliance Branch (see Appendix B in February 1.1991 version). 

6.2 Field Analytical Equipment Decontamination 

Field analytical equipment which may come in  direct contact with the sample or sample 

media, including. but not limited to water level meters, waterlproduct level meters, pH or 

specific ion probes, specific conductivity probes, thermometers, andlor borehole geophysical 

probes must be decontaminated before and after use, according to the procedures outlined in  

Section 5.1, unless manufacturers instructions indicate otherwise. Probes that w n t a d  water 

samples not used for laboratory analyses may be rinsed with distilled water. Probes which 

make no direct wntact (e.g. HNu or OVA probes) will be wiped clean with clean paper towels 

or an alcohol-saturated cloth. 

6.0 QUALITY ASSURANCE RECORDS 

Decontamination procedures are  monitored through the collection of equipment rinsate 

samples and field blanks. Collection of these samples shall be specEed in the project-specific 

Sampling and Analysis and Quality Assurance Plans following the requirements of 

NEESA 20.2-047B. Documentation rewrded in the field logbook also shall serve as a quality 

asswanee record. 

7.0 REFERENCES 

NEESA 20.2-047B. Sampling and Chemical Analysis Qualitv Assurance Requirements for 

the Navv Installation Restoration Propram. Naval Energy and Environmental Support 

Activity. Port Hueneme. CA. June 1988. 

U. S. EPA Onlee of Waste Program Enforcement. RCRA Ground Water Monitorin~Technical 

Enforcement Guidance Document CI'EGD). OSWER Directive 9950.1. 1986. 

U. S. EPA. Standard Operating Procedures and Qualitv Assurance Manual. Environmental 

Compliance Branch. U. S. EPA Environmental Services Division, Athens, Georgia. 1991. 
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Ground Water and Vadose Zone Monitoring Programs: Status and Prospects." in Ground 

Water Monitorinn Review. Spring 1989. 
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2.1 INTRODUCTION 

In accordance with OSHA requirements (29 CFR 1910.134). this document represents Baker 

Environmental, Inc.'s (Baker's) program governing the selection and use of respiratory 

protection for its employees. I t  is Baker's policy to provide its employees with the proper 

protective equipment, training, and medical surveillance necessary to protect individuals 

from any potential hazards which may be present during the tasks performed throughout the 

course of each individual's employment. This program specifically describes the procedures 

which have been established and implemented for the use of respiratory protection equipment. 

The effectiveness of this program shall be reevaluated on an annual basis and appropriate 

changes shall be made ifdeemed necessary. 

2.2 EMPLOYER RESPONSIBILITY 

Baker shall provide its employees the respiratory protection equipment which is appropriate 

and suitable for the purpose intended, when such equipment is necessary to protect the health 

of the employee. 

2.3 EMPLOYEE RESPONSIBILITY 

The employee shall use the respiratory protection provided in accordance with instructions 

and training received, and shall report any malfunction of the equipment to a responsible 

person. The employee shall not wear contact lenses in atmospheres where respiratory 

protection is  required. Corrective lens inserts will be provided, a t  Baker's expense, for 

employees who require corrective lenses. 

2.4 HAZARD ASSESSMENT 

The key elements of a respiratory protection program must start with an assessment of the 

inhalation and ingestion hazards present in the work area. Because Baker's services involve a 

variety of environmental and industrial hygiene studies, it is not practical to identify all  



possible hazards to which all employees could be exposed within the scope of this document. 

Therefore, it is essential that a task specific assessment be conducted prior to the initiation of 

any activities on a given project. This task specific assessment may be part of the site-specific 

Health and Safety Plan. 

After a task-specific assessment is completed and i t  is determined that airborne exposure 

concentrations exceed or may exceed the recommended limits, engineering and administrative 

controls should be implemented, whenever feasible. 

If the exposure cannot be reduced, or it is not feasible to reduce the airborne exposure below 

the recommended limits, respirators will be selected by the Site Health and Safety Officer on 

the basis of: 

Toxicity 

Maximum Expected Concentration 

Oxygen Levels 

Warning properties of the substance(s) involved 

Sorbent Limitations 

Facepiece Fit 

Mobility Requirements 

Type of Use (routine. escape, or emergency entry) 

Possibility of Ingestion of Toxic Materials 

Respirator Attributes 

2.5 TRAINING 

Each respirator wearer shall be given training, by a qualified individual, which will include 

explanations and discussions of: 

Opportunity to wear respiratory protection in an  uncontaminated environment. 

Respirator Fit Testing (qualitative) 

The respiratory hazardcs) and what may occur if the respirator is not used properly. 

The reasons for selectinga particular type of respirator. 

The function, capabilities, and limitations of the selected respirator. 

The method of donning the respirator and checking its f i t  and operation. 

The proper wearing of the respirator. 



Respirator maintenance, repair, and cleaning. 

Recognizingand handling emergency situations. 

Respirator training will be conducted on an annual basis, a t  a minimum. Records of the 

training and fietesting will be maintained for a minimum of 30 years following termination of 

employment for each employee. 

2.6 TYPES OF RESPIRATORS 

Baker provides employees with the North Brand half-face (Model 7700) and full-face 

(Model 7600) air purifying respirators, positive pressure SO-minute Self-Contained Breathing 

Apparatus (SCBAs) (Model 8001, positive pressure supplied airline respirators, with 5-minute 

escape air cylinders (Model 85500). Only respiratory equipment certified by the appropriate 

approval agencies (e.g.. NIOSH, MSHA) according to Title 30, Part I1 of the Code of Federal 

Regulations, will be distributed to Baker employees. As an alternate air purifyingrespirator. 

Baker will also keep, on-hand, the MSA ultra twin full-face respirator. All Baker employees 

who regularly perform tasks requiring respiratory protection will be issued their own half-face 

or full-face respirator, provided the employee can achieve a proper fie and is medically capable 

of wearing the equipment. 

Because 30-minute SCBAs, positive pressure supplied airline respirators, and 5-minute 

escape air  cylinders are used less frequently, this equipment will be distributed on a n  as- 

needed basis. 

2.7 AIR QUALITY 

Compressed and liquid air used for respiration shall be of high purity. Breathing a i r  shall 

meet a t  least the requirements of the specification for Grade D breathing air as described i n  

Compressed Gas Association Commodity Specification G-7.1-1966. Breathing air may be 

supplied to respirators from cylinders or aircompressors. Oxygen must never be used with air 

line respirators. 

Air cylinders shall be tested and maintained as  prescribed in the Shipping Container 

Specification Regulations of the Department of Transportation (49 CFR Part 178). Air line 

couplings shall be incompatible with outlets for other gas systems to prevent inadvertent 

servicing of air line respirators with nonrespirable gases or oxygen. 



Breathing gas containers shall be marked in accordance with American National Standard 

Method of marking Portable Compressed Gas Cantainers to Identify the Material Contained, 

248.1-1954; Federal Specification BB-A-1034a. June 21.1968. Air. Compressed for Breathing 

Purposes; or Interim Federal Specification GG-B-OO67fjb. April 27.1965. Breathing 

Apparatus. Self-Contained. 

2.8 CLEANING AND MAINTENANCE 

Respirator maintenance will be performed by each trained individual on a regular basis. The 

maintenance shall be carried out on a schedule which ensures that each respirator wearer is 

provided with a respirator that is clean and in good operating condition. 

Respiratory equipment that is used on an as-needed basis shall be maintained by qualified 
~ . .  

personnel. This equipment shall be cleaned/sanitikd, then rinsed and air-dried, after each 

use. Inspections shall be conducted before and atter each use. 

Respiratory equipment that has been issued to an employee shall be cleanedlsanitized then 

rinsed and air-dried by the wearer on a schedule (specified by OSHA in 29 CFR 1910.134) 

which ensures that it will be maintained in clean and good operating condition. Inspections 

shall be conducted on a regular basis during usage and prior to each project requiring the 

potential usage of the equipment. 

All respirators shall be stored in a plastic bag w i t h i  a w l f d r y  location, in a manner that will 

protect them against dust, sunlight, heat, extreme cold, excessive moisture, or damaging 

chemicals. They shall be stored to prevent distortion of rubber or other elastomer parts. 

Parts replacement and repairs shall be performed only by appropriate personnel. Equipment 

requiring repairs shall be reported to appropriate Baker personnel. Examples of inspection 

forms are included a t  the end of this text. 

2.9 FIT-TESTING 

Each respirator wearer shall be provided with a respirator that can properly form a secure face 

to mask seal. Each wearer shall be fit-tested prior to issuance of the respirator using either an 

irritant smoke or odorous vapor, or other suitable test agent (see example of form a t  end of 



text). Retesting shall be performed. a t  a minimum, on an annual basis or if a different model 

respirator, other than the model hershe was previously fit-tested for, is to be used by the 

wearer. Air purifying respirators fibtested qualitatively will be assigned a protection factor of 

10 (APF = 10). 

Facial hair, which interferes with the normally effective face to mask seal, is prohibited. Each 

respirator wearer shall be required to check the seal of the respirator by negative and positive 

pressure checks prior to entering a harmful atmosphere. 

2.10 MEDICAL SURVEILLANCE 

Personnel who are or may be assigned to tasks requiring use of respirators shall participate in 

a medical surveillance program on an annual basis. The medical surveillance program shall 

include, but may not be limited to, a physical and a pulmonary function test conducted by the 
~.~ 

company's physician and a t  the expense of the company. Test parameters included in Baker's 

medical surveillance program is  included as Attachment A in each site-specific Health and 

Safety Plan. 

2.11 LIMITATIONS 

Wearing any respirator, alone or in conjunction with other types of protective equipment. will 

impose some physiological stress on the wearer. Therefore, selection of respiratory protective 

devices will be based on the breathing resistance, weight of the respirator, the type and 

amount of protection needed a s  well a s  the individual's tolerance of the given device. 

Additional concerns regarding the limitations of different types of PPE and the monitoring 

requirementsfor heat stresslstrain will be addressed in the "Heat Stress" SOP. 



FULLFACE AND HALF-FACE RESPIRATOR 
INSPECTION FORM 

Inspection Date 

- 

. 

RESPIRATOR INTERIOR 

No Foreign 
Material 
Undar 

Valve Seat 

HEADSTRAPS OR 
HEADBANDS 

Type 

NoSignsof 
Wear 01 

Tears 

No Cracks or 
Tears in 
Valves or 

Valve Bodies 

Buckle8 
Function 
Properly 

Valve Covers 
and Bodies in 

Goad Condition 
and Inctslled 

Correctly 

FACE PIECE 

Proper 
Storage 

FreeFrom 
Heat,DIrt, 

Sunlight, eta. 

Clean and 

~ - 

No Cracks, 
Tear8,or 

Holes 

Proper Shape 
and 

Flexibility 

Air Purifying 
Element 
Holdere 
Operate 

Correctly 



, ~. ..-.. 
.. . . .,,: 

Baker  environmental.^.^::^, 

SCBA AND SAR (WITH 6-MINUTE ESCAPETANK) DAILY INSPECTION FORM 

Type 
(SCBA or  SARI 

- -- - - 

Facepiece 
and Hoses 
(Damagedor 
Undamaged) 

Cylinder 
Condition 
(Damaged or 
Undamaged) 

- - - 

Cylinder 
(Full or MT) 

- - 

Connections 
(Damagedor 
Undamaged) 

Apparatus 
Complete 
(YE&) 

Cleaned 
and 

Sanitized 
(Yseh'o) Remarks 

Inspected 
BY 

(Initials) 
Date 

Inspected 



RESPIRATOR FITTEST RECORD 

TEST SUBJECT NAME 
(last) (fmt) (initial) 

DATE DEPARTMENT 

SEX (M/F) AGE SOCIAL SECURITY NUMBER 

RESPIRATOR MEDICAL DATE RESPIRATOR TRAINING DATE 

SPECIALAJNUSUAL CONDITIONSICONSIDERATIONS: 

- Claustrophobia - Scars 
Facial hair - Broken or crooked nose 

- Eyeglasses - Extreme facial dimensions 
- Contacts - Wrinkles 
- Other: 

. .. 
RESPIRATOR SELECTION 

TEST EXERCISES 
(Check all that  apply) 

Pass - Fail - 
Pass - Fail 
Pass - Fail - 

Normal Breathing 
Deep Breathing 
Head, Side to Side 
Head. Up and Down 

Style 

Half - Full - 
Half - Full - 
Half - Full - 

Manufacturer/Model 

Sensitivity Check 

Yes: - No: - 
Yes: - No: - 

Testing Agent 

Isoamyl Acetate 

Irritant Smoke 

Talking 
Running 
Bending 
Rainbow Passage 

Size 

s-  M- L- 

s- M- L- 

s-  M- L -  

Qualitative Test 

Yes: - No: - 
Yes: - No: - 

COMMENTS: 

Signed: Signed: 
(Test Subject) (Techniciadnsiructorl 



f S O  - CARE AND CLEANING OF PERSONAL 
PROTECTIVE EQUIPMENT 

3.1 INTRODUCTION 

The following procedures cover the care and cleaning of Levels D, C, and B personal protective 

equipment. Note: These are general procedures that apply to most situations and are not all 

inclusive. Procedures are subject to change a t  the direction of the Site Health and Safety 

Officer (SHSO). 

3.2 EQUIPMENT CARE 

3 2 1  Chemical Resistant Suit (Levels C and B) 

Before donning, inspect suit for holes or tears; check to see that zippers are operable; 

and look for signs of suit degradation. 

When wearing, avoid contact with contaminated material where possible; be aware of 

sharp objects that can tear suit; periodically look over suit to check for major rips or 

tears. 

While decontaminating, remove gross excess of material from suit; remove suit so that 

material does not contact inner suit; place clothing in properly labeled disposal 

containers. 

3.2.2 InnerIOuter Gloves (Levels D throuch B) 

Look for rips, tears, or degradation of material. Replace as necessary or a t  the 

direction of the SHSO. 

3.2.3 Chemically Resistant Boots (Levels C and B) 

Nondisposable boots are to be examined on a daily basis before and after use. 

Disposable boots should be examined prior to donning and while in use. Dispose of 

according to site procedures. 



3.2.4 Safety ShoeslBoots (~eve l s  D t h r o u ~ h  B) 

Examine daily for gauges, open seams, e k ,  anything that would lessen the integrity of 

the boot. Replace as shoehoot becomes worn. 

3.2.6 Hard Hats (Levels D through B) 

Should be visually inspected before donning for fit, cracks, and overall condition. 

3.2.6 S a f e t y l e s  (Levels D and C,) 

Should be visually inspected before donning for cracks, deteriorated parts, and overall 

condition. Replace as necessary. 
. . .  

3.2.7 Respirators (Levels C and B) 

Procedures for care of respiratory protective equipment are covered in Attachment D - 
Baker SOPS. 

3.2.8 Hearing Protection (Levels D through B) 

D i s a b l e  -Replace daily, or as material becomes worn or dirty. 

Reusable - Inspect before use, clean regularly, replace parts as necessary. 

3.3 EQUIPMENT CLEANING 

General procedures for cleaning of equipment are listed below. Site-specific concerns will be 

addressed by the SHSO prior to and during site activities. Cleaning of respiratory equipment 

is covered under the "Respiratory Protection Program" SOP. 

3.3.1 Gross Physical Removal 

Large amounts of contaminated soil is scraped off with a tongue depressor, or wiped off using a 

disposable wipe. 



3.3.2 PhvsicaVChemical Removal 

The residual contamination will be scrubbed with a soft-bristled, long-handled brush using a 

nonphosphate detergent solution 

The detergent solution and residual contaminants will be rinsed with tap water using a 

pressurized sprayer. 



4.0 - SANITATIONlSlTE PRECAUTIONS 

A. 1 SANITATION 

A supply of clearly marked potable water, tightly closed, and equipped with a tap. 

Single senrice disposal cups. 

Outlets for non-potable water, clearly marked, for fire fighting, or other purposes. 

Cross-contamination of the potable supply shall be prevented 

One toilet facility which is either chemical, recirculating, combustion, or flush, 

depending on local code requirements. 

A place for food handling meeting all applicable laws, otherwise, suitable alternatives 

to such facilities will be provided (i.e., nearby restaurant., food wagons, etc.). 

Clean wash water will be available in the decontamination wne and the Baker Site 

Trailer. 

4 2  SITE PRECAUTIONS 

Eating, drinking, chewing gum or tobacco, smoking, or any practice that increases the 

probability of hand-to-mouth transfer and ingestion of material, is prohibited in any 

area designated as contaminated. 

Smoking will not be allowed in areas where flammable materials are present. 

Hands and face must be thoroughly washed upon leaving the work area. 

Whenever decontamination procedures for outer garments are in effect, the entire 

body should be thoroughly washed as soon as possible after the protective garment is 

removed. 



No contaminated work garments are to be worn off site. 

Contact lenses are not permitted to be worn on site. 

No facial hair which interferes with a satisfactory f i t  of the mask-to-face seal, is  

allowed on personnel required to wear respirators. 

Contact with contaminated or potentially contaminated surfaces should be avoided. 

Wherever possible, do not walk through puddles, leachate, discolored surfaces, kneel 

on ground, lean, sit or place equipment on drumdcontainers. 

Medicine and alcohol can potentiate the effects from exposure to toxic chemicals. 

Prescribed drugs should not be taken by personnel where the potential for absorption, 

inhalation, or ingestion of toxic substances exist unless specif~cally approved by a 

qualified physician. Alcoholic beverage intake should be minimized or avoided during 

&r-hour operations. 

Alcoholic beverages are prohibited on site. 

Personal radios, Ws, and tape players are prohibited on site. 

Firearms are prohibited on site. 

All personnel will observe any posted sign, warning, fence, or barrier posted around 

contaminated areas. 



6.0 - HEAT STRESS 

5.0 HEAT STRESS 

Monitoring 

Provisions for monitoring for heat stress will be determined by the SHSO and performed as  

outlined below. 

Heat stress monitoring is  required for personnel wearing semipermeable or impermeable 

protective outerwear when there is an  ambient air temperature greater than 70°F. One or 

more of the following procedures will be implemented when this condition exists. 

1. Increased awareness of heat stress symptoms and buddy monitoring. 

2. Fluid intake discipline. 

3. Self monitoringof urine output quantities to prevent dehydration. 

4. Work-rest intervals. 

5. Calculate the Heat Exposure Threshold Limit Value (TLV) for work-rest intervals 
using the following steps: 

a. Calculate the WBGT (Wet Bulb Globe Temperature) Index using the Quest@ Heat 
Stress Monitor 

b. Estimate the work load using the following guidelines: 

(1) Light work = sitting or standing to control machines, performing light hand 
or arm work. 

(2) Moderate work = walking about with moderated lifting and pushing. 

(3) Heavy work = pick and shovel work. 

c. Evaluate the calculations against the following Heat Exposure TLVs in "C or OF. 



* For unacclimatized workers, the permissible heat exposure TLV should be reduced 
by 2.6OC. 

Work - Rest Regimen 

Continuous work 

76% work - 25% rest, each hour 

60% work - 60% rest, each hour 

25% work - 76% rest, each hour 

Special Considerations 

Clothing - Subtract 2 from the TLV to compensate for the use of semipermeable 

clothing. 

Work Load 

Acclimatization - After approximately a week, workers should have acclimated 

themselves to their environment. 

Fitness - Physically fit workers will adjust more readily to a change in environment. 

Heavy 

26.0 (77) 

25.9 (78) 

27.9 (82) 

30.0 (86) 

Light 

30.0 (86) 

30.6 (87) 

31.4 (89) 

32.2 (90) 

Medication - Some medications can predispose individuals to heat-induced illnesses. 

Moderate 

26.7 (80) 

28.0 (82) 

29.4 (85) 

31.1 (881 

Causes and Symptoms 

The following heat stress causes and symptoms are provided for buddy monitoring purposes. 

Site personnel must realize that monitoring the physical condition of fellow personnel in  

Level B and C protective ensembles will be difiicult. 

1. Heat rash results from continuous exposure to heat or humid air. 

2. Heat cramps are caused by heavy sweatingand inadequate fluid intake. Symptoms 

include muscle spasms and pain in the hands, feet, and abdomen. 

3. Heat exhaustion occurs when body organs attempt to keep the body cool, due to 

inadequate fluid intake and personnel not acclimated to the environment. Symptoms 

include pale, cool, moist skin; heavy sweating; and dizziness. 



4. Heat stroke is the most serious form of heat stress. It is a MEDICAL EMERGENCY. 

Symptoms are red, hot, &skin; lackof perspiration; nausea; dizziness and confusion; 

strong, rapid pulse rate, and coma. 

The need to seek medical attention and the urgency in seeking medical attention depends on 

the symptoms and the severity of the symptoms displayed by the affected individual. If heat 

stroke is noted or suspected, medical attention must be sought IMMEDIATELY. Efforts 

should be taken to cool the body to prevent serious injury or death. Excessive cooling can 

cause hypothermia and should be avoided. 

Prevention 

Fluid intake should be increased during rest schedules to prevent dehydration. Drinking cool 

water is best; however, diluted electrolyte solutions (i.e., Gatorade or equivalent) can be 

substituted for water. Each individual should monitor their urine output and adjust their 

fluid intake to ensure that urine output and urine color are close to normal. Additional means 

for preventing heat-induced illnesses may include providing shelter or cooling devices, such as 

vests and showers. 



ATTACHMENT 5-B 
MATERIAL SAFETY DATA SHEETS 



Other Deslgnatioos: DimethylfonMldehydc; Dimclhylkelal; Dimcthyl Ketone; Kctooe Pmpane; 
Pymacetic Acid; Pymmtic Ether. C,H,O; CAS No. 0067-64-1 

Manufacturer: Contact your rupplia or distributor. Consult lhe lalest edition of the Chonkdweek 

ACGIH TLVs, 1988-89 
TLV-lWA: 750 ppm. 1780 mglm' 

lo00 ppm. 2375 mglm' 
Toxiciw Data* 

Melthg Point: -137'F (-94'C) 
Vapor Density (Air = 1): 2 
Vapor Presure: 180 T o m  at 68'F (20.C) 

'See NIOSH. RTECS ( A D  150000). For additional data with references to 
repmductive, mutagenic, and irritative effects. 

Molecular Weight: 58 GramslMole 
Solubility Ln Water (%): Complctc 
Speclfic Gravity ( Y O  = 1): 0.778 at 77'F (SC) 
% Volatile by Volume: 102 I 

Man. Inhalation, mu: 440 Wm' (6 Mios) 
Man. Iohalatio~~TD,: 10 mglm' (6 Hn) 

I ~v&oration Rate: Fartcr than That of n-Butyl Aeelatc 

SECTI~N!-~:~:,:;,~H~SIC~AI;~,~D:AT;A;:;:~::<.,:~.~;.;;;~.;$;~~$~,;~~,~&~~&~~ - ;r;:.p;;, ~ ~.,~.:~$~~,~~~~$<j~$$$$@~:~;$~.$~:;,;,;,;$':: ...,,::.::;: ;:.:;:,;<: : z2$;:l 

1 Appearance a d  Odor: A clear, wlorle~s, highly flammable, volatile Liquid with a characIcristic. pleasan< nvccbh odor. 1 . ~ 

. ..: .~.~..:<.:~.. ...~... ~. . ~ . . : .  ~.~:.~. 

S E ~ T ~ O N : , ~ ; ~ , O ~ ~ E : ~ ~ A ~ D ; , : ~ ~ ~ ~ ~ ~ ! ~ ~ ~ ~ ~ ~ ~ D ~ ~ ~ & ~ ~ ~ $ ~ ~ ~ ; ~ ~ ~ . , ~  . : . : :  . . , . . , . , , , ; . ..,;a 
Flash Point: 1 A'F (-17°C) CC AutoignitionTcrnpcrature: 869'F (46SC) LEL: 2.9% vlv UEL: 12.8% vlv 

Extinguishing Media: Use "alwhol" foam, dry chcmica4 or carban dioxide. Use a blanketing e f f d  to smothu flames. Uw water spray to 
reduce the rate of burning and to ml wntainm. Water will pmbably not be effective in directly extinguishing an acelooc fie. 

I Unusual Fire or  Explosion Hazards: Accfonc vapor is heavier Uan air and may lravel a considerable distance to a low-lying sourcc of 
ignition and flash back. I 
Special Fire-fighting Pmcedura: Wear a wlf-wnlained breathing apparatus (SCBA) with a full facepiece operated in the pressure- 
demand or positive-pressure mode. I 
SECTION 5. REACTIVITY DATA .~ ..:.. . .~ . .~ . .~ .. . 

Stablllty/Polymedzatlon: Acelooc is stable in clored containers d u ~ g  routinc operations. Hazardous polymerization cannot occur. 

I Chemical Incompatlbllltles: Acelonc can react dangnously with smng oxidizing agcnls such as niualcs. pcrchlaratcs, pennanganaks. 
and conccnUalcd sulluric acid: chromic anhydride: chrnmvl chloride: hvdrozcn oeroxzdc; hch~chloromclan~ioc; nllms>l chloride; pnmno-  1 ~. - .  
sulfuric acid; mixmrcs of sulfuric acid and niwic acid; mixturn of nitsic acid and acclic acid: and potassium lerr-butoxide 

Conditions to Avoid: Do not expose acetone la aourccs of ignition and inwmpatiblc chemicals. - - 

Hazardo~s  I'mducls ol  Decomposition: Carbon monoxide and carbon dioxide can be produced during acelonc kcs .  



No 300 ACETONE Il l88 

SECTION 6. HEALTH HAZARD INFORMATION 
Carclnocenlcltv: Acetone 8s not lrsted as a carcinogen by the NTP. IARC, or OSHA 1 
~ u m m a r ~  of ~ i s k :  Inhalation of high conccntrati&s of acetone vapor can cause dryness of the mouth and Uuoa; dinincss. nausea. 
incoordinuion. s l u d  speech, drowsiness. and, in sevm exposura. coma. Inhalation of small quantities of acetone vapor for PI extended 
period causes Wtation of the respiratory tract. coughing. and headache. Prolonged or repcalcd skin contau with acc(onc has 1 &f&g 
effect causing dryness, irritation. and mild d c d l i r .  Under routine operating conditions the amount of acetone absorbed l h ~ ~ l g h  Ue Skin is 
small. Ingestion of acetone may cause irritation of (hc gasboinmtinal Uaet acd narcosis. Acetone acts primarily as a dcpresraot to the central 
nervous system (CNS) when exposures arc severe or pmlonged. Medical Condltioos Aggravned by Long-Term Expmum: None 
reported. Target Organs: Skin. eyes, respiratory system, and CNS. Prlmary Entry: Inhalation. skin cnntacL Acule Effects Sce 
Summary of Kirks, above. Chronle Emects: None reported. FIRST AID: Eyes lmmcdi~tely flush eyes, iocludii under (hc eyelids, gentlj 
but thoroughly with flooding amounts of running wa;cr for at least 15 minutes. S lda  Rinse the affeclcd area with flooding lmounts of Wafer. 
Ihen wash it with soap and wafer. Inhahtlon. Remove the exposed pwon to fnah air. rcrtorc d o r  support his or ha bruthing as nccdcd. 
Have qualif~ed medical pcr~onncl adminisfer oxygen as required. MooifOr the exposed pcraon for symptom of depression of (hc CNS Such 
as inuxlrdination and dmwsincsr. Ingestloo. Unlikely.* If a small amount is ingested. dilute it slowly with 1 to 2 g l u w  of wafer or mi&. 
Get medkal helv (Ln plant, parmedlc, communlty) for a11 ucpmuru  Seek prompt medical assistance for treatmag o b a t i o o .  

I 
. .  . 

and support after f i i l  aid. *Note to Physklan: ~rci tment for rccidcatal ingcJtion of a small amount of acetone is unoecrrsrry. If 1 l q e  
amount has been inees ld  adminiter 1 charcoal slurrv, c i U a  wucous a mixed with a spline uthartic or rolbital. I ~ . ~ ~ -  ~~~~~~~~ " .  . . 
SECTION 7. SPILL, .I;EAIC,I ,AND ,.DISPOSAL. PROCEDURES. . '  .. , , . , . . .>. ., . . " 

S a U h ~ k  Notifv s a f ~ v  -nnd evacuate unww- ~ersonncl eliminate all sources of ignition immcdiatcly. .ad pmvidc - - -  . - - ~ ~ a  = ~~~ ~ ~ - - I ;&"tt~~ntikttion. cleanup per&ne~ need p r o d n  against thii liquid's contact with skin oreyes as wen as inhalation of its vapor I 
see wcL 8). Contain large r $ I s  .ad collect &tc or absoh it with an inert material such u raod, urth. or vamiculitl Ure rnn- 

tools to nlace waste Liquid or rbsofbent into closable wntiioen for diaposaL Keep waste out of wen. w1kIShcd~ ud W1-yt I' ' I 
I Waste Dlsposak Conntact your supplier or  a lice& m a r c t o r  forL&lcd ncommendations. Follow Fedaal. stale, and beal regulalions. 

Consider saving the waste hydrochloric acid for use as a oeutdhing agent during cleanup.operations of basic malcrials. 1 
I OSHA Dalgnations 

Lislcd as an Air Conlaminant (29 CFR 1910.1000 Subpart Z). 
EPA D.z.lenatlom 140 CFR M2AI 

~~ ~~ 

RCRA Hazardous Waste, No. U O O ~  
CERCJA Hamcdous Substance. Rspo-ble Quantity: 5000 lbs (2270 kg). per the Resource Conservation md Romvcry Act, D 3001. 

.~.>~ .,:. ~ ~ ~~ ~. ~ ..... .. . ........ .. ...... ....... ...:.. .... .,.. _ .  . . . . . . . . .  . . .  
. s E ~ ~ ~ , ~ ~ g $ i ; ~ S S p ~ ~ ~ ~ ~ p r R Q ~ ~ E : ~ T ~ O 1 ~ i ' I ~ N ~ ~ ~ O R M ~ & T I ~ N  ~ ~ ................ ~:~~~j~!..~~:~j$-~~<~$$?ji~::j$F~::i~~;?i;.% ,>:+:. . .... , ,~._ :.:... _. .....,. ... ": . . .. 

Goggles: Always wear protective eyeglasses or  chemical safety goggles. Where splashing is possible, wear a full face shield. Follow 
OSHA eye- and face-protection regulations (29 CFR 1910.133). Rcsplrator: Use a NIOSH-appmvcd respirator per Oeniumrefereace 88 ' . 
for the maximum-use concentrations andlor the exposnrc limits cited in section Z Follow OSHA respirator regulatioos (29 CFR 1910.134). 
For emueencv or nonmutine o-tions fsoills o r c h d ~ p  reactor v c ~ x l s  and storage tanks). wear an SCBA. W-lng: Air-purifying ~- . , . - I &ci&~G not vrotect worken in oxygcndeficient atmospheres. Other: ~ e a r & ~ c r v i i u s  butyl or natural r u b b ~ ~ ~ l o v e ~ b o o ~  I - -  
aprons, and gaunt~;~. etc.. to prevent prolonged or =pea+& -tact with this matcrial.~entUatlon: Iostall and opwdtegeocral and local 
maximuq &plosion-pmof v&ilatioo sys t ek  powerful enough to maintain airborne levels of W n e  below the OSHA PEL standard 
c i ld  in section 2. Local exhaust ventilation is prrfured keause it prcvcnts dispersion of the conlaminant into the gcnaal work area by 
eliminating it at its source. Consult the htcrt cdition of Gcnium ref-ce 103 for detailed mmmendationr. Safety Stations Make uner- 
gency eyewash stations. safefylquick-dnoch showem, and washing facilities available in work areas. Contaminated Eqnlpment: Contact 
lenses pore a special hazard; soft lenses may absorb initants. and all leases concentrate them. Do MI wear contau lensa in any w x k  area 
Remove contaminated clothing aod Launder it befm wearing it agsin; clean this mataial from your shoes and quipmurt Other: Auto- 
matic spriokler systems for fm protection are desirable in work areas. Comments: Practice good penonal hygiene; always wash thor- 
oughly afIer using Ulis material. Keep it off yourcloUing and q u i p m n t  Avoid Vnnsfdog it fmm your hands lo your mouth while eating, 
drinking, or smoking. Do mr eat. drinl. or smoke in any work area. Do not inhale acetone vapor. - - 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
StoraeelSeereeatlon: Slon acetone in closed conlaiaen (carbon ~ fcc l  is mommcnded) in a cool, dry, wcll-venlilatcd arca away horn 1 - - -  
sources of ignition and strong oxidizers. ~rotectcontaine~fmm physical damage. Englneerlng ~ o n & o k  Make sure all enginariog sys- 
tems (production, transportation) arc of maximumexplorion-proof design. Elcchically ground and bond all containus acd pipelines. etC.. 
used in shipping. transferring, reacting, production, and sampling operations to prevent generating slatic sparks. Other Precautloos: Use 
labeled safety cans when handling small amount5 of acetone. Acetone presents a dangerous fue h e ,  perform all work operations 
involving it cmfuliy and in a way that will prevent exposing the liquid or ils vapor to sources of ignition. 
Transportatloo Data (49 CFR 172101-2) 
DOT Shlpping Name: Acelone IMO Hazard Clus: 3.1 
DOT Hazard Class: Flammable Liquid IMO Label: Flammable Liquid 
ID No. UNl090 IMDG Packaging Gmup: II 
DOT Label: Flammable Liquid 

References: I. 26. 38. 84-94. 100. 116. 117. 120. 122. 
Iudpn~ou u IO ~hc suiMlity ~ r i ~ r w r m i ~  hcdm for p l r d t d s  p r p o . ~  i m  
nccnruily plrchuds rspanribility. Thcrcrore. .IUlough -omable cam has 
brrn uken io Ihc pmparalian d r w h  ialrmstion. Ccniurn hblirhing Carp 
utcn& no wlmotiu. maka no repscaouon. rod UrUM nOPSp~ ib i l i l y  
as to ~u Iccuncy or ~ ~ i u b i ~ i t ~  or ~ u c h  inromatia roc .pp~icaion to 

p u ~ ~ h z c , ' ~  inlcndd pu- or roc - q s g u c m -  d iu uw. , 

prepared by pj lgoe. BS - 

Indusmal Hygiene Review: Dl Wilson, CM 
Medical Revie\\,: MI Hardies. MD 

cnp,rlam e ! m a  "?durn ~ o ! i s h n r  cnpa.tion 
A"" 'on"n.rrM u. or .riroduct;m r,Ulrv, Ur rYYh.'. ,x""*im " prohibi~d 



tar oil, c ~ ~ w t c  oil, 
ce,*Sakmok, tar oil, wash oil. F 2 
uyur'Guidc" for 1 suppliers lict R 0 

n,aodskiamntaQ'IhelARC.ndKIP 
PPGt 
t k 8  

Genlum Publlshlng Corporation 
1145 Catalyn S a a  

SchcnecLady. NY 12303-1836 USA 
(5 18) 377-8854 

1990 OSHA PEL 
8-hr TWA: 02 mglm" 

M d e d  Safety Data Sheets Col~ectiorr: 

Sheet No. 757 
Coal Tar Creosote 

Issued: 7/91 

1981 WLH Level 
700 mglm' 

-91 ACCM TLV 
W A :  0 2  mglml* 

1990 NIOSH REL 
0.1 mgla? (cycloheuac exmctable 

A s u u l t a r p i ~  chvdrlilu 

tar cnamtc & coloriws, but the i n d u t M  product is a yellow to black oily liquid with m mmatie smoky 

I dispose of p e r s o d  profcctive clothing. 

~azardous pdlymcrizafton cannot occur. 
Chemknl Incompntlbllltles: Crwsok oil mixed with chloro~ulfonie acid in a closed wntnina causes m iacrcaw in tcmpenturc and prcssurc. 
Condltloar to Avold: Avoid excessive heat aod wntact with chlorosulfonic acid. 
Hnurdous Produce of Decompasltlon: ' Iha oxidative dceomposition of coal tar crmsotc cao produce oxides of carbon aod thick. black. 
acrid smoke. 



). 757 Coal Tar Crcosotr 719 1 , < ,x.. :.~ .... ~ .:., ~,,,~ 
~ .:,,,,.,,,,, 2+%2 ><,-$; ~>$x;&:$~~*@g~$~f$$;gg:gg$$$~;$$~g~~g;gg$~g@g~g y -  ""...'"...... 

~ ~ ' c l n o g e o l c l ~  In 1990 reporu. the IARC. WP.  and OSHA list coal tarcnosote u acwinogcn. 
mmmry of R ks Coal tar crcosou. is toxic by inhalation. ingcsticn. and skin contact It conlam a varkly of hydmahons such u hcml and 
lycyctic aromatic hy' ima'bns such as benro[a]pyrcnc. benunrhncu~e. and phcml dcrivativa. Thc rmge of toxicity depends on &c expo- 
lccomtion. amounI, and duraIion. Effects may imludc irritation, b u m .  and rcvcnl form atc.necr. 
:dlcal Condltlons Aggravated by Long-T- Exparure: Chronic rcspinloty or skin disc- 
rget Organs: Eyu. skin. bl+dcr.,lcidneys. md nrpiralory system. 
boar Entry Routes: Inhalahoo. mguhori, and slun contact 
ute H~feetc: Skin contact may curse irritation. burning, itching, d o a s ,  pigmot changes, dcrmuitis (a ruh  of &cu and small buqs) ,  or 
ms. Photownritization (worseniy,of rnh  with exposure to sual' ht) may ouw. 1o)lalation may be imtalin to lhc 
 tact may cauw conjunctivitis (in unmation of the eye's l i i ng )~en t i t i s  (mmed mfl.mmation. orcomei  bum, %irzz&%m may 
ult in nausea, vomillag. abdominal pain, rapid ulw. rrspiralo d i r a u .  aod rhost ~yrlcmic atsorption by my  mule (iocludq skm 
;arpti?n) may cause trouble breathing. Uuesd &cinuOUs or&wn O U I  diaineu, hexlack nunu.  vomitirlg, divatnu,  and 
~vuls~ons. Exposure to large doses @.rticulAy by mgestron) may be f 
~molc  Effects Derma~iQ. skin caoccr, aod lung uocer. 
R.W Am .- 
a: Gently lift the ~yeti& and flush immediately d coatinuously with flandhg umuoLI of w u a  until hlnrponed to an cmcrgcncy d i d  
ility. Do M( lcl victim rub eyes or kesp lhcm tl closed. C o ~ u l t  a physician hsAi l rc ly .  
In: QuickfI removc cooumiDucd clolhing. W%a!fcctcd uu with a o ~ p  acd flooding .mounu of water for at Leu, IS mh. For reddened or 
surcd skin. consul1 a ~hvsician. I 
~alntlon: Remove e x k k d  p a n  to h s h  air and support bna u rreaded 
.&Ion: Never g i v e p u g  by .mouth to an unconscious or co%ing pcnom Uingcslcq have t h a t c d p c n o n  drink 1 to 2 g1as.w of L or water nn MI m Y-,,=oI I 
r r  llrst Ild, get appmprlnte lo-$ant, pmmedlc, o r  community mmedlal support. 
te to Phpklam:  Crcsol may be ddactcd in urine. 

le Fcdual. state. and Local rcgulatiom. ---- .- - 
tcd as a RCRA Haurdous Waste (40 CFR 261.33). Hlurdous Maraid No. UOSL 
tcd as a CERCLA Hazardous Subsfance* (40 CFR 302.4 Re ble Quantity (RQ): I Ib (0.454 kg) I* pa RCRh k. 30011 
RA Exaemclv Hazardous Substance 140 CFR 3551: No1 

rcguluio(~~ (29 CFR 1910.134) ad, if 
m.rrvtorvcr~orstongctanlcr),wearan 

---. 
otllatlon: Pmvide e n i d  and local exhaust v a r W o n  s tern eqni ped with higkff~i-y p+culate fdtm to pyinuin rirbomecoaoep 
ions below *e O S ~  PEL (Sot. 2). Locsl exhaust venSticn is prefursd - it p r e v ~ ~ u  contarmaant dhpmian ~nto  the work uu by 
,trolling it a ate xnmcWJI I - - -- . - - - - - -. 
'ety Statlonc: Make available in the work mcmcrgcncy eyewash slrtioar. salctylquickdmx.h rhomn. .ad washing f r i l i t i u  
nCnmlnaled Equlpmenh Take particular urc ta amid any umumin.rion of drains or vcntihtim ducu. Remove Ulit mta ia l  hum yarr ho=s 
w u i ~ m o t  Launder cootaminatcd clolhioe b e f m  weniac. I 

aer Comments Cauticn is in order whcn handling or  awing old amso leau lcd  Lumbcr since it rerains a wnsidenble portion of crmrote for 
to 25 to 30 vem. I 
ans ortatl&n Data (49 CFR 171.101) 
)T {hlpplng Name: Cmsole  
IT Harsrd C l w :  Flammable liquid 
No.: UNL 136 
IT Label: Flammable liquid - 
'DS C O U K ~ O ~  Rdcrtnca: 26.73. 100. 101. 103, 124. 126.127.13Z 133. 136. 138.139. 140. I42 143. 146.148. 153. 159 
:p.rcd by: M Gmnm. BA: 1nduM.l H&ne Revlcr: Dl Wilm. CIH: h4edk.l Rcrlor: Mart UpM. MD. MPH: Edlled by: JR SNlR M S  IS 

W O I W S 4 ~ I h b l ~ C a a M r a ~ ~ W u . i r r p o d . u l o . r ( - ~ s ( * b n  ~ k d g n n r D ~ d p O . h o ( U ~ k & h B r - . -  
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I Malcrial Safely Darn Sheels Collec~ion: 
Jslaa.rrw Genlum Publishinq Corporation 1 - 

1145 Catalyn Street I S11eet No. 703 
Scheneclady.NY 12303-1836 USA 1,2-Dichloroethylene 

(518) 377-8854 . .~ I Issued: 4/90 
. . 

;*tioni.l;, , . ~ ~ g $ ~ ~ ~ ; r d  z&$3$p~;:+~2~~;~::;*:.,; <.;.. :.:;:;;A~.::*;:?:.~*2i.!!:<;;~.~..:..:.:~:>.::~. ;, .,:, :, , ; ,,,<? ; j , ~  ,,<..:;; ,,.5s: 2.,:::::.:: ::,i<.:.,. ~ .$c:::::i,j j :;;:,,; 'jp . <.:.. '. :...:.+. ~.*:~sz..<$~;*~*.~:~?e*;~*.:%:: .,., *.:$<*,*.::>:: ;.~. . . , . ; ..::.. .: .:, .... . . .  ~ . . . - .  9 

L;Z-Dlcblomethykne DerripIIox An industrial solvat w m p x d  0160% cis- aod 405% Lcms-isomas. Both iromrs, cis R 1 
md mns, arc made by putill  c h b r h a b  of acetylcoc. Used ad rr g c d  solvent faorgmic mrlaia. I ~ U C W  dye I 2 
:xtnction. thermoplrrUu, orglnk synthcsii and pafu- The Inns-isomr is mom widdy used in iodurhy than d t h a  * 
he cir-isomer or the mlxhmrc Toxicity .loo varies be- thc twa isomn. K 1 

Xher Deslenntbac: CAS No. 0540-5963 CKCL: UCNIcoc diioridc: cL-I.24icNom*hyknc; mn-dichlomcthylcnc; ..... - - ~- 
rm-1.2-d~hlomclhY1coc, dioform 
Hanuhclurer: Coolact your mpplia or diitributor. Consult thc 1-t Clumbdwe~k BywfCuik"for.  supplias lkL 

k i t  
PPG* 

1.2-Dichlomclhylcnc. cd 100% 

OSHA PEL ACCM TLV, 1989-90 Toxklty Data* 
B h r  TWA: 790 mglmy, 200 ppm TLV-7WA: 790 mglm', 2CQppm Rat, 01-4 LD,: 770 m%kg; toxic cffcUs not yctminvcd 

Fmg, inhalation, 117 mglm'inhalcd for 1 hr IfleerS the 
WOSH REL, W87 pcriphenl aavc and sensation (flsccid paralysis without 
790 mglm'. 2WJ ppm racrulaia); behavior (exatsmcnt); lungs tho% W 

rupirntion ( t q i n m r y  deprcrsion) 

see NIOSH. RTECS ( K V W K a Q  f aadd i t i d  loxicily &la. 

BoUlag Poht: 119 'F148 'C Molecular Weight- 9695 glmol 
Meltlne Polnt: -56 to -115 'F/-49 to -82 TI SmKx Cr~vlty OLO = 1 a t  39 'F14 'C): 127 at 77 'FN T 
~ a ~ o r h e s u r r :  180 to 264 tom at 68 Ti20 -C water s ~ i ~ b i l i j y : ~ A ~ i ~ b i c  
Vapor Density (Air = 1): 3.4 

Appearance and Odor: A colorless. low-boilimg liquid with a pleasant odor. 

Exlineulshlae Medin: Use dry chemical CO.. halon, water smy. or standard foam. WaIa m y  be kffcClive Unless uscd to blanket Ur f ~ e .  
unusual Flreor Erploslon ~ u a r d s :  lhir &teri& vapors &;dangmur f i  hlzard .od mDdcntc explorion h d  whcn clpoxd to any 
heat or ignition SOUICC or oxidizer. 
Speclal FLre-fighting Procedures: Siocc fuc may pmducc toxic fumes, wear a wlf-cmntained breathing apparatus (SCBA) wiU~ a fill facspiecs 
opaatcd in the pressu&aand or positive-pnuurc mode and a fully encapsulUing suit V a p n  may tnvcl to heat or ignition sources and flash 
back. Say  upwind and out of low areas. Be aware of lunoff From fuc control mcthods. Do not release to sewcn or wataways. 

Section 5. Reactivity Data , 

SlabUit~lPolvmerlzatbn: Thii matuial is stable at mom tcmperaturc in closed conlaiocn under normal storage and handhng condltims. - 
Hazardous polymerization cannot occur. 
Chemlcal loc~mpntib~ll les:  lhi &a1 is incompaliblc with akalicr, nimgco atraoxidc. dMuommcthylcnc. swoog oxidizers, and dihy- 
wfluorilc. Whm in contact with c o p p a  or coppa aUoys or by rcaction with potassium hydmxidc, cxplosivc chlomacctylmc may be r c l e d .  
~ondl t lons  to Avold: Addition of h i t  Liquid to cold l>dich&lhylene miy cause sudden emissioi of vapor that could flash back to an ignition 
SOUTCC. 

H~zardouc Products of Decomposilbn: Thcrmal oxidative dccompositiou of 1.2-dichlomcthylcoc can produce highly toxic fumes of chlorine 
(Ci.). 



.~ . . .  . ~ Section 6. Healt11 IIa7ard Datn . . . ~: :.$: - .  ~ 

. . . . ~.~~ . : :  :./..... _ : :  . .. . . .  . . ~. 
Cnrclnogeniclty: NciUlcr the NTP. IARC. w r  OSHA Lists 1.2dichlorocth~lcnc as a carcinogco. 
Summary of Rlsks: 1.2-Dichlorocthylcnc's most ~ ~ t c f f c c t i s  its initation of the cmlnl ocn'ous system (CNS) and nanosis.This material 
is toxic by inhalation. ingestion. and skin ~ o l a c ~  It is also initaling to the eycs.Thc trans-isomr at2200 ppm causes nausea vatigo. and 
burning of thc cycs. I h c  trans-isomer is twice a$ polat u the el-iromr. If nod cffstr  ocwr. Ihcy uc InnsimL 
Medlcnl Condltloos Aggravated by h g - T e r m  Eqmsurc: Nooc mportcd. 
Target Organs: Ccnlnl nervous system. c y q  nspinbny syrbm. 
Prlmary Entry Roulos: Inhalation. ingatioo. skin and eye conlacL 

I Acute iffecu:~lohalatioo of l.2dichlirocthylcoe uuwsnanx?sis, rcspinlory lnct irri(.tion. oausca, vomiring. kernor. wulmeu. mhll oavous 
depression. and cpigasuic (the abdomen's upper midregioo) cnmps. Coalact with the Liquid u u s u  eye and skin (00 prnloogd coolad) iniutim. I 
I ingestion causes slight dcprcssion to deep r&osir  

Chronlc EKects: Nonc rcporkd. 
FIRST AID 
Eya: Flush immediately. includina under the eyelids, gently but Ulomughly wilh flooding amounts of running water for at least 15 mia I 
Skln: Quickly remove &otarninal;d clo(hmg. &tarinring &fadcd skin$& W i n g  a&uats of water. wash it with soap and wela. 
Inhnlatlon: Removc u w s c d  w n  to hcsh air and wpportbmalhha u needed. Have trained w ~ n o c l  adminisla 1 W  oxygen. prcfcnbly I - I -. - .- - 
with humidification. 
Ingcstlon: Ncvcr give anything by mouth lo an urnarchus or convulsing paron. If ingested. have a c(wciovr pcnon drink 1 to 2 glassu of 
watcr, then induce repeated vomiting until vomil is clear. 
After flrst .Id, get approprlate In-plant, puamcdk, o r  COmmunlty medlal  support. 
Physldan's Note: lolravmous injections of cakiumgluconrtc may relicve cnmpt .nd vomiting. Treat cenbal navous system cffsts sympto- 
maticauy. 

. . . . . ... ,.,. 
Section 7. Spill, Leak, and Di$kxaPI'tx?edur& . '$&$ ~'~:. :'. ?; . '., ~. w ..; ., ' v~, .  ..,.,: %. .,< ::> d;.i,:?@'& :. &J.% .,+ &a, 

SpUVLeak: Design andprocrice a I ~ - d i c M o r ~ h y l c n e r p l c o m d d ~ w ~ ~ ~ ~ ~ ~ ~ ~ p h n  (SCCP). Notify ufcty pcnonacl. remove al l  h a t  
I and ienitim sources. evacuate ha& a r u  and omvide adauab  ventilation. Clunur, mxomel should rimtect leainst varar inbalatioa and skin I 
I or eye conbet. ~ b & r b  small spills on pap& lo&~fter&apaating the 1.2-dichl&ylenc from th& p a p c r b w h  id a fume hood, burn the 1 

papcr lo a su~table location away froi&mbustible mlcrill. &llcctaod atomize luge quatitics in a suitable combustion chamber quipped with 
an a~orovriak efflumt e x  ckanine device W o w  amljcdbk OSHA mulations 129 CFR 1910.120~. I - '  ' I 
~ ~ c p i a i :  contact your-supplicr oca l i c e d  c o n b x i r  for detailed r&mmcndations. Follow applicable Fcdual, stab. and local regulations. 
EPA Deslgnatlons 
Listcd at  a RCRA Hazardous Waste (40 CFR 26133) 
Listcd as a CERCLA Hazardous Sobslancc* (40 CFR 302.4). Reponable Quantity (RQ): 100 Ib (45.4 kg) [* pu RCRA. Sec. 3001. p a  Clean 
Wakr Acg Sec. 307( JJf 
SARA Execmcly Hazardous Substance (40 CFR 355): Not listed 
Lkkd as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Dalgnailoos 
Listcd at ao Air Contaminant (29 CFR 1910.10M).TabkZ-1) 
t Lived u 1.2-vmulichlaouhylcnc. 

, . . d  

Section.8. Special Protection:Data$P;i. . ~. . . ' ... v .  -I A j .  ., . . . . :  . . . . .. .,. . .  , <"; +i 

C g g l a :  W u r  protcetivc cycglasscs or chemical safety goggles. pcr OSHA e y e  and f.ce-pmwtioo regulations (29 CFR 1910.133). 
Resplmtor: Follow OSHA rmirator reaulalions 129 CFR 1910.134) .ob if necersarv. w e u  a NlOSH-wvmved rcs~iralor. For una%cncv a - . . . . .- - - 
nomutine operatiom (cleaning spills. reactor verscls. or  storage lmks), wear an SCBA. 
Wnmlog: Air-purifying mpiraton do nor protect workem in oxygen-defiacat alnmsphuer. 
Other: Wear impervious glovcs. boots. aprons, audgauotlcts lo prevent prnlongcd a# skin contact. 1.2dichloroethylcnc atwks some. 
forms of plastics, rubber. and coatings. 1 
I ~ m c ~ s t i k :  Provide general and l&al explosion-proof ventilation system lo maintain airbomc concenmtions below Be OSHA PEL and 

ACClH TLV (k. 2). Local exhaust vmtilation is vrsfarad since it mevcnts cootamioant diiwsion iolo the work area by conttulting it at its I 
I Safety Statlous: Make available in thc work area mwrgcncy eyewash &lions, safetylquickdrcoch showers, and washing facilities. 

Contaminated Eaulomeot: Never wcar contact l a w  in the wok area: soft l cma  mav absorb. and all Lcoxs concentrate, irritants. Remove this 1' 
I 

. . 
mabrial frnm your Boa and equipment. Launder contaminated clothing bcforc wearing. 
Comments: Never eag drink, or smoke in work uaz. Racticc good personal hygicoc after using this material. especially before eating. drinking. 
smoking. using thc toilcg or applying wsmtics. 1 
Section 9. Special Precautions and Comments i * a  

/ ? * -. % 

1 S t o r ~ e  Reaulrements: Store in tinhth closed coolaiocn in a cool. well-ventilated area away fmm all inwmvatiblc materials (Sec. 5) and I - - .  
oxiduiog materials. Ouuidc or dctached storage is preferred. If stored inside, place contaiocn in a stacdad flammable liquids storage cabinct or 
mom Pmlecl conlainen from physical damage. 
Engheerlng Controls: Avoid vapor inhalalion and skin lad cyc contact Uw only wilh adequate ventilation and appropriate pcmnal pmtcctive 
gear. lostitlltc a respiratory protection program that includes regular training, maintcnacc. inspcclion. and cvaluation. 1.2dichloroelhylcnc is 1 
dangerous fire hazard. AU cnginecring systcms should be of maximum cxplosion-pnmf dcsign and clcctrically gmuodcd and bondcd. h v i d c  
~rc~lacemcnl aucsliomaircs which emohasizc dclcctine a histon' of chronic rcsoiratorv discax. - ~~ < 

~r ;aspor ta t lo~ Data (49 CFR 172.1d1. .102): Not Listed 
- MSDSCollecrwn Rcrercnces: 7.26.38.73.134.85.87.88. 100. 101, 103. 109. 126. 127. 136. 137 

Prepared by: MI Aliison. BS; Induslrial IIygiene Review: DJ Wilson. CIH; Medical Review: M Hardidies, MD n 
C.p-tDl OIWOblOmivnhbl~'~~hInl-i.lur~pduchriU.w(~pblwm~-,bphVllL)ud'-uu Io.h . u l ~ b l w o < U d k L . f a ~ p l r U . -  
ur oa.".dr* o w . b u . l . , n o o ~ l l i , . . U U . o u . n . r u a u l . ~ ~ - b ~ c .  b h r s - d m a r . u * l a r - - ~ i w h b l * c - . - l . - ~ ~ . d ~ ~ , ~ - ~ * . ~ -  
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/ SECTION. l.a,.sMATERIAL UDENTLFICAT1ON'~,d.~~i~i:' . . .' 

Material Safety Data Sheet 
from Genium's Reference Collection 

Genium Publishing Corporation 
1145 Catal n Sueet 

Schenectady. NY 13303-1836 USA 
t c t  P\ ' l 7 7 - 9 Q C <  ~ E H V I I  PUBUY(U(O CORP. 

( Material Name: ETHYL BEN7.ENE A 1 

No. 385 

ETHYL BENZENE 
(Revision A) 
Issued. Au ust 1978 
Revised: dovernber 1988 

I Dcurlpllo. (Orlgln~Usrr): Used as a solvcnt and as an in(crmcdi.lc in the ~ u c t i o o o f  styrene mowmcr. 

I Other Dcslgnatioms Phcnyldhanc; Ethylbclual; C,H,C$t,; CAS No. OlMCI1-4 

Manufacturer: ContacI your supplier or disltibutor. Consult the latest edition of thc Chmicdweet HMIS 

Buyers' Cvidc (Gcnium ref. 73) for a list of suppliers. 
H 2 R 1 
F 3 
R 0 

1 3  
PW.* S 2 

Ethyl Brmcoc. CAS No. 0100-41-4 

15- Mi0 STEL 125 p p 4  545 mglm' 

ACGIH TLYg W88-89 
TLV-TWA: 100 p p 4  435 mglm' 
T L V s r u l 1 2 5  ppm. W mglmy 

To~dcitv Data* 

*See NIOSH. RTECS (DA0700000). for additional data wilh refatcces to I I Human, lnhal&:<: 100 ppm(8 Hrr) 
rcpmduclivc, iniW3ve. and mutagcnie cffccLs. Rat, Oral, ID,,: 3500 mgllrg 

- ---- - - 

Melting Poht: -139$<-9~6) 
Vapor Pressure: 7.1 T o m  a 68'F (20'C) 
Vapor Dendfy (Ak = 1): 3.7 
% VolaUle by Volume: Ca 100 

Spedfic Gravlty (YO = 1): 0.86258 at 77'F WC) I 
1 Appearance and Odor: A clear. coloriers. flammable liquid: chanc&istic ammatic hydrocarbon odor. I 

I ExUngulsbing Medla: Uw foam, dry chemical, or urban dioxide to put out dhyl bcwxne T I .  A warcr Tray may be incffcaive in cx- 
tinruishin~ Ulc fin because it can scdttcr and wrcad the burning liquid. Uw wata rpray to cool tircuposcd coofainerr of ethyl knzcffi to I 
I dispQsc cfhyl ba&c vapor. and b pmtcct p&onml aUcmptiig (o stop an ethyl b&& leak ~ n u z u i l  Flre o r  Explosion Hazardr. This 

liquid can rcadily form cxplosivc vapor-air mixtures, especially whcn heated. Ethyl benzene vapor is hcavia than air a d  may tnvel a con- 
siderablc dii(ancc to a low-lying sourcs of ignition and flash back to its origie Spedal Flre-figbtlng Procedurs: Wcar a sc i f~o~la inod I . - 

breathing appantus (SCBA~W~& a full fa&iecc operated in the prcsnus-dcmaod or positive-pwrure mode. 

SECTION 5. R A Y  , ,  . , , ' ' . * " ' A  :,. , . ~.‘.;.. , ' . :  ' $ 3  .,;,, 4 d  . , .  . 

Slabl l i tyPolyme~t ion:  Ethyl benzene is stable in closed motamen during mutine operations. Hazardous polymerization cannoloccur. 
I Chemical Incomn~tihlUlIcs: H d o u s  chcmical rcactionscao occur behv- ethyl kozmc and sU~ng oxidizing agents, acids. ammonia 1 . ~ ~~~~ ~ - 

and bases. Conditions to Avold: Avoid any exposure to roumxs of ignition such as heat, sparks, opco flamc, and ligh 
clc.. and to incompatible chemicals. Use cautioo when cnlcriug confined spaus. particularly low-lying areas where u 
of cthyl bcnzcnc vapor may be pnscnL h v i d c  goad ventilation to such arcas b prevent thc concentration of this vapor. 

<:.>,?",,h,0lP*l", <:m,um,\.l .,..,.m. c.q".,iu. 
A", "..,.......l llC .,, ,./ .,.I ",% ,,.. . - ,d . ,  "lll..P"lII.I,..I./.llli....Y" "I.ltlllll.,rl,, 



XCTION 6. IIEALTJI HAZARDWPORMATION,. cont. ' ; ,. - . . , . . @!. , ,.&+ . . ,,..':.; 
lush eyes. including under the cydidr. gmUy bul thomughly with flooding amwoU o l  w n h g  w w r  lor d l c u t  IS mioulcs. Sun. Rinse 
IC dfeckd area wiUl pla ty  of watu. then wuh  it with roao and w*. InhaIatlon. Remow & ~ w c d  ~ ~ l ( n  IO .iT: TCdaS ao41or 
u p p n  his or h a  bmIhiig as o d d .  Havcqualiri &id p c n o o a l  .dmioi(crorygco u ~olikelj.~bould 
IU type of u p s u n  occur. Ule upintion h& musl bc considered. Do wt induce vomitinn unless dhccCed to do so bY a phyridm To 
rcvenl aspiration by spoola~uw~vomitin~.  Lccp Bc victids h a d  low @ctwss. hi or hu &). Get m&aI help pi¶&, para- 
ledlc, communlly) for all exposures Seek prompt mdiul rrs& for hutha truloum. obrcnllioq md sopport dlu fun .id Note 
Y Pbyslclm: Pmfcuional j u d g m d  is quircd u lo whehaornot  to induce vomiting k c a u x  of IIKS pordbii i  of aspinhi. A g.r(dc 
kvagc may be .dminislcrcd. followed by saline ufhmis. if lhk plncodun is appmprie loIbc pxXciocidmL Mwilorurdik &d - 
u h u y  functionr 

rplodon-pmof vcolilacioa Clcanup prnood n o d  pmr&cioo %liar1 skim oreye -wah(hi. lipmid rr w d  & inh.lllion of itr vapor 
SOX 8). Coobin luge spills aod mllcd WULC or absarb it with ao inat rm(cr*l such u uod earth or vamiculiw. Use ooamPtrine 

IOIS lo place waste liquid or abaoltKDt inlo closable coot.incr. f o r d i d .  K a p  wasteout of 'wax, kaduds, and WaImwaG W& 
Ispospl: Conlaclyourruppliaor a ticased wnfncmr fordailed rocommcod.liollr. Ponow Fcdcnl. state, .od loulrcgul.tbnr 
S W  DcdgnaUonr 
~ ~ ~ f i C h U m b n l ( 2 9 ( F R 1 9 1 4 1 0 m S u b p r r l ~  
PA DtrlgnsUons (40 13% 3021) 
ERCLAHanrdoru S u ~ R c p o r u b k Q w m i c y - .  1OOOIbc (4S449,perpcrmoQan 7H.crrA.a CWA).11311@) (4l d M I  (4 

I S ~  c p  and f ~ ~ t c c t i o n  I'&&M @ CFR 1910.113). RapL.tor: W& a NX&H& -inra per Gaium dauia 88 

w m t  pmlongcd or rrpeakd sldo w o w  with thir muairL VenUatlon: I d  and &ncd and d explaioqcoof 
a~tilation s y t k n u  powerful enough to mainbin airbme lev& of this m+cedaI below Ibc OSHA PELrCandad da in section 2 Loul 
rhaurt ventilation is p d u n d  bcuw i t ' p v m k  dirpcnion of (he conlaminant into the gew.l WO* .rr. by dimhaling it al ik ~OMC 

o m l l  the latp( c d i h n  of Genium rrl- 103 fordctlilcd Safety ~ ~ o n r  Make & v n h  NtioaS 
fctylquickdrench s h o w q  and wash@ frallitio avaihble in wal: uex. Contnmlaated Eaulnment: C w U  lmsaoorc r mai.1 

aed clothing md launder it before wuring i~ a g e  d u n  thir umtaial fmm rhocr sod equipmew Comkente Pnaiee good paronll 
@gicnc; d w y s  w u h  l h u g h l y  a l f c r u i w  this ma(eritl and bdm a t i n e  U n e  smokine os 'k  thc toil& o r  a w l W  cormctiu. .- - v 

ccp it off yow clolhiog lndceq&-~ A& ~ r r i o g  it fmrn yoor h&& to y&rmouB"while &g. &g, or smoking. Do not 
If drink, orsmoLe in any Wwr w Do wlinhalc ethyl bcoMe vapor. 

m g  oxidizeas. Rotcct conlainem from physical damage. Spcdrl Handl&/~tora~e: Chmide, irolncd. dctscbcd, or miow ttongc is 
co-ded for large quaotitiaof ethyl bmzmc. Isolak bulk stongc uear fmm c u t e  fi bzads EnglnecrIne Con tmk  M& sure 
I cngiwcring syrlcmc (pmduu io~~  lmxarWioo) m: of muimum u~lodon-omof dedpo. To m v a t  su lk  mark% clectriullv -d - . . - - 
d bond all &illinw. iipe~incr. a. vrod in ~ h i i ~ i n ~  - f e e ,  r;c(ing. I;mdUction, s&p~iag O ~ O S .   her: ux safety 
ns for hansfuring s d  amounk of cthyl benzene. 

rasportatloo Dat. (49 CFR 172101-1) 

DT Shlpplng Name: Ethyl Benzene 
DT Hazard class: ~la&able Liquid 
No. UN1175 
3T Label: Fiammablc tiquid 
3T Packaglng Exceptions: 49 CFR 173.118 
3T Packnglng Requtremeuts: 49 CFR 173.1 19 

10 Shlpplng Name: Elhylbcuzcae 
10 Hazard C l w :  3.2 
10 Label: Flammable Liquid 
IDG Packaglng Croup: I1 

ferences: 1. 26.38.84-94. 100. 116. 117. 120. 122. 
Judgmcn(r as loUv ruil.bilily orimbmurion hscim rot pvchvch pl- uc 

pchlu(r mpansibilily. Thcrdare, lllhou& ~ o l u b k -  has 
brul L.rcn in L c  prrpcx"rias orsuch imbmurion. C u i u m  NbliiUngColp. 
ua.a.mowa-tiu,Mkc, go=PISYDU ti owmdaslvm a mrspon ribi,i,)r DJ Wilson. CM -- 
as 10 L e  - m y  o r  r v i ~ l i l ~ c y  O ~ S W ~ ,  inromrion ra app~iotion to 
IUIChlUf'  i.Lulded n,nnu. rr rNr""u".lmrr. nri,r I.<- 



Material Nnmc: M m Y L E N E  CHMRlDE 
Dacrlptlon (OrlglnRlses): Uscd widely in paintrcmovur. u a solvent for pluticr. as a dcgnrring 
agcnL in pmpsllant mixlurcs lor aerosol sprays. .od u a Mowing agcnlin foams. HMlS 
Other Dalgnatlonc: Dichlorowlhane; F m n  300, Methane Diioride; Melhylm B i i a i a c ;  H 2 . R 1 NPPA 
Mclhylcnc Dichloride; CH.Cb; CAS No. 0075-09-2 1 3  

Material Safety Data Sheet 
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OSHA PEL ACGIHTLV, 1988-89 Toxlclty Data* 
8-HourTWA'. 500 ppm TLV-nvA: 50 ppm, I75 mglm' &I, OrJ LD;. 2136 mglly 
Ceilin~: 1003 wm Acce~lablc Maximum Peak (Adoprcd 198849) Human. Iltlabon. T G  500 ppm (8 Hou 

No. 3 10 
METHYLENE CHLORIDE 
(Revision F) 

Issued: Se tember 1985 
Revised: 8 overnb~r 1988 

abok the &ling: 2C& ppm for 5 Mmutcs in 1 Any 2-Hour Period 

. I Vapor Denstty (ALr = 1): 2.9 
Vapor Prasure: 440 T o m  at T F  (ZYC) k VoIatUe by Volume: Ca 100 I 

\ I Appearance and Odor. A clcar. colorlru. volntile liquid; diitiuctivc, peoctntiug. elhucll odor. The odor will not s ene  as a usehrl I 

Flash Point* 1 Auto&nitioo T 1033'F (556'0 ( 12% vlv (UEL: 19%VIv 
FzUn~uLrhh~  Mcdla: *Mcthvlme chloride is not flamrmblc under ordinm cmdilions. However. flammable vapor-air mixWes -~~ - ~- ~ ~~ ~~~. ~- ~- - - -  ~-~ - ~~ ~ ~ 

I form at rppmximakly 212'F (100'C). Use wora spray to cool fuc-exposcd & n ~ ~  and to flush ipiUt away from uporurrr. Use I 
I cxcingui&tg agcnIs ;hat will put out lhc -uod'rngmgfuc. Unusual &e or Explosion Hazarck Methylene chloridc vapor is heavier 

than air and mav collect and c ~ ~ c n ~ a t e  in low-lvine. c ~ n f i  soaccs. The hieh vawr nmrurc of mclhylcnc chloride means (hat when it I 
I 

.-.,. - . - A .  

is spilled. its vapor conccnh.ation in air can incrcasc rapidly. If W vapor is healed. an explosion hazard is .%%ociaIcd with the vapor-* 
mixture. Concainets of a i r  matsill may r u p m  violently if they ~ I C  involved in fe. Speclal Flre-flghthg Procedure  Wear a xlf- 1 

I coatlined bnathime annaratus ISCBA~ Wit6 a full f-i& o&&d in the omsurc-demaad or positive-vressurc modc I 

I StabUltr/Polrmerlzatlon: Melhylcnc chloride is ruble in dosed concainur during muline operations. HUI[T&U~ polymaiulion CUmOl 1 
occur. dbemicnl ~ n c o m ~ a t l b l ~ t k c :  Mclhylm chloride can xeactdangmusly wilh nimgm-tstmxidc, liquid oxygen, pomrium, sodium 
sodium-pollrrium alloyi, lithium, polassium hydroxide with N-mclhyl-N-nimso urea, polassium I-butoxide. and fmely po- dumi- 
num and magoesium. Condltlons to Avold: Avoid all expasun to s o w s  of igoirion. her4 and inwmpatiblc ~hcmicak. Monged  
cxposwc to water may cause hydrolysis to highly corrosiie hydrochloric acid when lhc kmpcraturc is above 140'F (60'0. 10 oxygm- 
enriched aMosphcrrr or when hcaW (>212'F [IWC]), mUhylcne chloridc vapor can bc readily iguilcd. Hazardous Products of 
Decomposltlon: Exposure to high kmpcrature (fmm open flame, hot surfaces, uninsulatcd skam liics, welding m. eh.) can produce 
loxic and corrosive lhermal-oxidative products o t  decomposition such as hydrogen chloridc. carbon monoxidc, and even small quaotitis of 
phosgmc gar. which is extremely poisonous. 

... .: ~. . ...:...:.~.s... <xA.- ;.-; I...! ~ ...i72 $+:*>>2*:*<..+:.: 

%SEmxON<%j. HEALT.H;HAZ~~RD::~INF~.RMATION: .~:;...: 
.... . .~~ .. ~ .~ . ~... ..:: . .>: 

.~ : . . .~ ,,;: ~ ::. 'i'::$.... . .,~.,~ ,.: :.*.>: , .~.. . .. ~ . .. .. .. ..''.~~ ..<<. .<*- ...:,. 

Cnrclnogenklty: Methyleoc chloridc is tislcd as a suspatcd human caniwgen by thc ACGIH (which classifies it as agroup A2 
carcinozcn). Sumrnnrv of R i s k  Accidental conlacl of l i~uid mclhylcne chloridc with skin or cyes causcs painful irrilatioo and posibh 

I 
- .  

bums if no1 promptly rcmovcd. Exposurc by way of conlaminaled gloves, clolhiog. or paint rcmovcr formulalions can produce these same 
irrilanl effccu. Long-lcrm exposure to mild or modcrate darcs of methylcne chloridc may cause a dclaycd (24 to 48 hours) Oosel of 
dizziocss. headache. mental confusion, s l m d  spech, double vision, and slccplcrmcsa. Mcdical recovery can bc slow. OverCXpoSUR to 
methylcnc chlonde can causc clevalcd levels of carboiy hcmoglobio in ~ h c  blood (thus same clfccl rcsulrc homovncaposurc lo carbon Coon. I oi~del .  Medlcal Condlllons Aremvalcd hv Loor-Term Emosure: None rcponcd. Taqe l  Oqaos: S o ,  cyes, respiral~ry S y s t c ~  CNS. 

I 
~,~ ~ ~ -- a - 

liver, kidocys. and blood. Primary Entry: lohalaliou, skin conlacVabsorptioo. Acute Effecu: Hcadachc, giddiness. stupor, iniubility, 
fatigue. tingling in lhc limbs, and narcosis that is oot usually Tald if thc crpostrrr is lcrmioalcd before acslhgtic death occurs. Chrunlc 
ETCccls: Thc ACGII-1 clarsilicalion o f~h i s  malrrial as a suspcctcd human cxcioogca implics Ihat canccr is a @ssiblc cflccl of chronic- 
exposure to mcthylcne chloridc. FIRST AID: Eyrs. Immediately flush cycr. including uodcr lhc cyclidr, gcntly but thoroughly wiIh 



No. 310 METHYLBNE CHLORIDE 11188 
; , S E ~ T ~ o O ~ $ C . H E A ; L T . ~  ~ . . ~  ..<: ~ & ~ ~ R D & I M R O R M j A ~ I o 0 N : ~ ~ ~  
flooding amounts of mooinn waler for at lcasl I5 minula. Skln. R i m  Ihc dfcclcd 
soap and waar. lnhalal lon~~cmovc lhc cxporcd person lo fmsh e, rcstorc andlor ruppon his or hLbruIhing u needed. HlvC qualified I mcdlcal . -  oersomcl adminislcr oavecn as rcouircd. Note to Attendlne Pbrsldan: Do 001 admioisler drarrlin. In~rstl011. Unwcly. Should I < - - - I lhh typcof cxposurc occur. do not inducc vomiting bccausc of Ihc danger of aspiration If rponlmswus vomiling should OCCUI, posici~ll lhc I 

I cx&& perroo's head below his a h u  trunk la rciisl qiratioo. Gel medics1 help (In p l r n ~  pmmcdlc, communlQ) for s U  urposvrcr 
Seek ~romvt  medical assislance (or fwlhcr lrulmnl. obsuvdon. and ruspon lllcr Tusl aid. Note lo Pbplclm: Absorbed mc(hyle0c I 
chlorihc is;tod in body fat a d  mclabolizcs Lo carbon monoxidc.~hit produced cubon monoxi&ins&sw and susuios urboiyhc- 
g lobi  lcvcls in the blood. which eoncommitanlly rcduccs Ihc oxygcncujing capacity of the bbod NIOSH advises prcplrcemurt 8nd 
annual mcdical exams Ihar emphasize liva. Lidncy. eye, skin. CNS. and respinlory system fuoc t io~~  and a wmplclc blood wUnL Simulmc- 
ous cxposurc lo tobacco smokc. alcohol and monoxide, along wilh heavy manual labor. inwuru lhc body burda of a Workcr u well 
u lhc toxic hazards of the melhylcnc chloride. In s i g n i f i t  uposure, s q m  mdhylcnc chloridc lwcls arc of no clinical importaou, 
Ncwoloaic and hcuatic slatus as well as caboxy hemoglobin should bc mooitorcd. 

I vapor. Cwtain large spills and collect waste or abrorb it wilh an inen rm(crial such u und. unh, a vermiculite. Usc nonspddng tools lo 
dace w & c  liquid or absorbent into cbsablc conllinaa for dkmsal  Keep waste out of .cwwr. wakr&oaS and WUaWlYs. Waste I blsposak ~oii(acl your supplier or a licensed cool~ctor for d&ledr&d~oas. Follow ~cdual. state. and bxal&gtrlationr I 
I OSHA DeslgnaUons 

Listcd as m Air Conlaminant (29 CFR 1910.1033 SubpartZ). I 

I 
- -  - 

cyL&d facc-p~bcction~~gulatioacoac(~ CFR 1910.133). Respkator: Usc a t?lCXi~-app&veb rcsp&per ~cniurnnf-ce 88 for the 
maximum-use wnccnlratioas andlor cxporurc limits cikd io section 2 F o b w  QSHA m p i n t a  regulations (29 29 1910.134). For 
cmugcncy or nonmulinc operations (spills or cleaning reactor vessels and storage tanb), wczr an SCBA. Wamlng: Air-pudfying nspin- 
ton wU MI pmtcct workers in oxygcndcficictlt atmosphcrcs. Other. Wcar impexviaus nwprcnc. PVA, or V h n  g low,  book aprons, and 
gaunucu, eu.. to plrvart any sldncoDtaet with liquid A ~ ~ l c n c  chloride. ~ent ia t lon:  lnslall and opuate g c n d  and local maximum. I . - . .  exolonon-oroof vcnhlahon svslems oawaful cmueh u, mainlain airbarncicvel of autonc below lhc cxwsurc limits cikd in d o n  2 I 

I Lded cxhiust ventilation h ;ref& bccausc itp&entr d i i i o n  of ~hc umtminant b t o  UK -k area by sliminating it al its ( 

I source. Consult lhe lalest edition of Gcniumrcf&~cc 103 f& dclailed ruammodatbw. Floor or sump vwtilation may k necasary. 
Safety StnUons: Make cmaemcv cyew& stadoas. safetvlquickdrctlch showers. md washim facilities available in work areas. Contnml- I - - -  - - -  nates Equipment: Cootsct l a w s  pose a special huard; son knws may absorb &~ants. and k I- concmha(C them Do nof wear 
wnlact lenses in any work area. Rcmovc cootaminslad clothing and lauudir it before wearing it a g e  clean lhiu malerial from rhw and 
quipmenL Other: Bccausc Ihc health effects of carbon monoxide and mclhylcnc chloride m additive (rec sccL 6), workpJaccs should k: 
quipped wilh automatic sensing equipment that i d a t i t ~ u  woihoom a(m6sphcric lcvcls of both of Uerc mataials. Comments: Practice 
good personal hygimc; always wash thoroughly after using Ulir material ahd k fo l r  eating, drinking, smkiog, using Ihc toilet, or applying 
wsmctics. Keen it off your clolhine and cauinmnL Avoid lnnsfcnine it hom vow hands a vowrnoulh while catin~. drinkinx. m smoking. 

I so- of ignition, strong oxidizcn, caustics, and incompatible chci&-(we w c ~  5). R o l a t  coitaincn from physical damage. 
Sneclal HandUaelStorarre: h c v a t  moist air fmm arlcrioe sIoraec containcrr. Rovidc vcntilrtim at Ihc floor level in smnnc ucsr I " - - I bLauw mcthylcic chloridc vapor is denser Ihan air. Ioslsllation of a dry= and a safely seal on each lank is ncommmdcd. ~ iuminnm is I 
I not rccommcnded for use as a ;torage mataial; appropriate s h g c  ma&riks includcgalvanized cd. black irm. or steel. Eoglneerlne 

Controls: Makc surc all meincaioe svstems loroduction. lnnswrlation~ arc of maximum cx~losioo-omof dcrim. Elcctrieally ground and I - - < - . . I bond d l  ~~Olaincrs and pipelinu used in shipping. lranskrriog, reacting. iroduclion, and sampling op&ations roprcvcntgcn&a&g static 
sparks. 
Transportnuon Data (49 CFR 172.101-2) 
DOT Shlpplng Name: Dichloromclhanc w Mclhylcoe Chloridc W0 Sblpplng Name: Dichlommclhanc 
DOT Hazard Clars: ORM-A IMO H a u r d  C lw:  6.1 
ID No. UN1.593 IMO Label: Saint Andrcw's Cmss (X)' 
DOT Packaglng Requlremeots: 49 CFR 173.605 
DOT Pnckaglng ExccpUonc: 49 CFR 173505 W D C  Packaglng Group: Ill 

'Harmful-Slow away fmm Fmdstuflr. 
Rercrenccs: 1. 26. 38.84-94, LOO. 116. 117.120. 122. 

Id- U bLh.PUit.bililyO(irnr-i~ hCISi. foCpIZhUcr" p- U S  

n-ruily pl&"" lupoo'ibilily. &dore. llmovph -nlblccus h Z  
b- akur i. ~hc pspm~io. ol .uch i.r-ti-. ~ c n i ~ ~  mwihial cow 
UWmb no -tics. & no rc-nlltioor md -M no rrrpnribilily 
U Lo Lh. r r u n c y  or wiubi l i ly  or such inranutioo for ipplicatioa lo 

p u c h u d s  i n b d o d  or roc conq-ccr or ill uw , 

prepared by pJ Igoe. BS 
- 

Industrial Hygiene Review: DJ Wilson. CM 

Medical Review: MI Hwdies, MD 
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Section I. Material Identification .U .*38 
Methyl Chloroform (C,Il.CIJ Dacrlptlan: ~c r iv id  by catalyu~addtuon of hydrop.cn chloride IO l.Idichbmahylcneor by R I denium 

GP 
Genium Publishing Corporation 

1145 Calalyn Sueel 
Schenoctady. N Y  12303-1836 USA 

(518) 377-8854 

re-flu>ing chlorine m<n&iac Gith d n  temshlaride ind chlbroethanc. Avaikblc B tochniul ud .olvuU gndes which 
differ only in the amount of stabilizer added IO prevent metal pans corrosion. U d  as a solvent for oils. wuq Urs. cl&g 

In recent years. methyl chloroform h u  found widespread use u a substitute for carbon iurachlotidr 
precision instrumenu. and pesticides: as a component of inks and dnin clunen; in dcgruring mculr. ud tdleproceuing. K 1 

Malerial Safily Data Sllec[s Collccliorl: 

Slleet  No. 311 
Methy l  Cl l loroform 

Issued: 1 In5 Revision: F. 3/92 Errata: 6/92 

I Other ~ & l g n a t l o n z : - ~ ~ ~  No. 71-55-6. adichlo&lhanc; Inhibml: 1 . 1 . 1 - t r i c h l o h ,  Svobanr 
Manufacfurer: Conraa your supplierordklribulnr. Consul1 I n l u t  C h i d  Week Buycrr'Cuidc(m for. suppliUskL 

I Cautions: Mahvl chloroform is I skin. eve. and remlaulrv mn Grant and can beam0 m u x i c  with an lncrthaic effect at high & : I  
. . . ~ ~ ~  ~ --.... -. - 
Dau an s k i n  absorption via muhyl chladom, it caUliping.("'J Some sudier show d d i h  sbrorpion atrnsahm dmk .See.) 

Section 2. Ingredients and Occupational Exposure Limits . , 
Methvl ddoroforn~ ca 92 to 97%. 
1 9 9 0 0 ~ ~  PELS- 1991-91 ACGlH TLVs 1985-86 Toxidly Dalat 
8 h r  TWA: 350 ppm (1900 mg/m3) TWA: 350ppm (1910 mg/m3) Human. oral, 670 mgncgpmduesd d i h e a .  nausea ud 
l 5 4 n  SIEL: 450 ppm (2450 mdm') SlTL 450 ppm (2460 mglma) vaniring 

Human. inhalation. 27 g/m'/lO mi% toxic cffccs not yet 
1990 IDLH Level 1990 DFG (German ) MA& 

wA: 200 ppm (108g mg/ma) 
reviewed 

1000 ppm 
Half-life: 2 hr to shift length 

Man. eye 450 ppml8 hpoduad hitatim 
I990 NIOSH REL Rar. inhalation. lK& 2100 ppmR4 hr f a  14 days prior to 

l W O ~ ~ m n O  mating and from I to 20 daysofpgnanc~ produced rpccitic 15-min ceiling: 350 ppm (1900 mglm3) mi, ( w a g e  value)l;? pcr shift . ,jevelopmend a b m m u ~ e s  ofthe mUYU~kClatal syrrun 
Muhyl &Iomform u r d y  mnvinr inhiiilon 0 lo 8%) lo pnsvcnr m i o n  of aluminum md -c &meul* TyPd inhibitors . r r b c r h . n c .  h0lIsnc 

oxide. rccondary bury1 dmhob. kucmcs. and ~lyml  dieslur. 
t Scs MOSH, RTECS -975000). for additiaul iniurion. muution. mpmdudve. and mJ&y dau. . 
S & c t i ~ @ , ; ~ ~ { p , ~ ~ $ ~ $ ~ ; , D ~ ~ ~ $ ~ : ~ > .  :, ;~::: ;:!~. '; ;::: . . ~~ ~, . ... . , . , ..<:;~ . ~. . .:.: :.?..:; . .  ~;:;./,$3:8:;.:;$;::.$;g$j:$$s,j!: . ;!;: i~;+z~:;:~!;.~;;~;$3$~jjS:, ,:,;~:,::~~$~.~.:~:.'~~~,~.~~~ 
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BoUlng Polnt: 165 'F (75 'C) Molecular Welght: 133.42 
Freezing Point: -22 'F (-30 'C) Density: 1.3376 a 68139.8 %(2W4 %) 
Vapor Pressure: 1M) mm Hg at 68 'F (20 T) Water Solubility: Insoluble 
Vapor Deaslly (nlr = 1): 4 5 5  Other SolubUities: Soluble in acxtooe. dcnhol. ether, benzene. 
Cormslvity: R d i l y  mrrodes aluminum and its alloys carbon lcmchloridc. md cubon disulfii 
Refraction Index: 1.43765 at 69.8 'F (21 'C) % In Saturated Alr: 16.7% at 77 'F (ZS %) 
Vlscoslty: 0.858 cP at 68 'F (20 %) Relative EvapraUon Rate (butyl acetate = 1): 128 
Aoocarance and Odor: Colorless l iuid wih a sweetish chloroform-like odor. The odor threshold k 44 PW. . . . - 
Section 4. Fire and Explosion Data L .A , Id*;t , t  * d 

Flash Polnk None (inconvwuional CC tmr )  1 Autolgnition Temperature: 932 'F (500 'C) I LEL: 7% vlv I UEL: 16% vlv 
Extlngulchlng Medla: Noncomburrib& liquid whose rapor bums in the presence of userr oxygen or a smng ignition rwrce. For small fucr. use 
drv chunial  or carbon dioxide (03.). For lune lines urc foe or re~ular foam. If there m a W  are unavailable. r wala rpny may be uscd but be 
a4ar.e hat  wala rcacu slowly with &thylchl-oroform to rerearc hjdmchloric acid. 
Unusual Flre or  Explosion Hazards: Vapors are heavier chan air and may mvel to a strong ignilion source and flash ba& Aidv?por mixtures may 
explode when healed. Container ma uplode in heat of fnre. Exposu~ to opcn flaw or arc welding can pmdua hydrogm chlonde and phorgene. 
Speclal Ffre-Tghtlng procedures: Kahyl chlomfords burning ratc IS 2.9 mdmin. S i  fxe may produce toxic t had  dsomposilion pmductr. 
wear a self-contained breathing appPntus (SCBA) with a full faccpiecc opaMsd in pressuredunand M positivcprrrure mode Structurnl Might- 
en' protective clorhing provides hmitod pmtsction. Wur clothing @fically remmmmded by the manufrcturrr for use in fm involving mcfhyl 
chlomform. Apply mohg water to cunrainasides until rftcr fue is wrtinguished. Stay away from ends of mnb. Isolate area for 1R mile if fire 
involves lank. lruck. or rarl car. Be aware of nrnoff from fxc conuol methods. Do not release to sewes or wal€mh'ays. " ..~~.... ~. . ~ ~ ~ t ~ ~ ~ ~ ~ ~ ~ ~ R e & t ~ ~ ~ : p ~ ~ @ ; ~ ~ . : ~ . ~ ~ ~ ~ ~ ~ ~ ~ .  ::~:~. :: : ; : .  ~ 
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~ t a b l l l t ~ l ~ o l ~ m e r b t ~ ~ n :  Muhyl chloroform is stable at room runhature in closed con&ners under mrmal storage and handling conditions. 
Hazardous polymuiLation can occur in conract with aluminum hichloride. 
Chemlcal IncompatlbUlties: Mahyl chloroform is incompatible with sodium hydroxide. nitrogen auoxidc, oxygen (liquid or gar). strong oxid'-. 
and chemically active melals l i e  aluminum. h c ,  a d  magnesium powden; reacls violently with caustics lo form dichlomaouylene: reacu ~ 1 0 ~ 1 ~  
with walcr to form hydrochloric acid: forms *lock sensitive mixtures with and polymuim in contact with aluminum trichloride. 
Candltlonz to Avoid: Exposure to moisture. strong ignition sources. and arc-welding uniu. and conrau with incompltiblcs. 
Hazardous Productc of Decomposltlon: Thermal oxidative demmparition ( t unp~ tu re r  >5W 'F. contact wih hot m d s .  or under w ~ Y S )  of 
methyl chlmfonn can produce carbon dioxide (q and toxic dichloroacclylene. hydrogen chloride, md phosgc~  gaw. 

.....~ , . ~ . .  ~.~~ ....,..,. . ~.:. ..~ :.. ~. . .~:*. 
~ ~ 
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Cnrclnogenlclty: The [ARC (Class 3. inadcqualc evidence).(lM) NTP.(L42) and 0 S H ~ t ' ~ ) d o  not Ist  methyl chlomform as r carcinogen. 
Summary of Rlsks: Methyl chloroform is considered oneof the least toxic of the liquid chlorinated h dr-rbons. 11 is imitating to eyes. ski% 
and respiratory lraeL Although low in sysmic  toxicity. methyl chloroform is an ancslhclic capable ofcauiing death a high conccnnations (>15.m 
ppm), generally in poorly ventilated. encloscd m a r .  Quick and complere recovery is observed after prompt removal of unconscious persans from 
area of crposure. Like many other solvenu. methyl chloroform rcnrilizer the h a t  10 e~incphrine (blood presrure-raising hormone) and may induce - cardiac arrhythmias and anesL 
Medleal Condlllonc Aggravated by Long-Term Exposure: Nonc reporrcd. 
T ~ r g e t  Organc: Skin. eyes. ccnual ncwour (CNS) and cardiovascular (CVS) ryrtcn!r. 

CoNinuc on WXI page 
<:.,,,..,. 0 ,n2G.i.mP.u"l""'Cap..um 
A,>"<. ..... r,rul "-.r ~~(rulrr(i", -i*w, Ilr ,I,,..,"'. I... .":.mu pdl.b.rd. 



lo. 3 1  1 Mcl l~y l  Cltloroforn~ 0 9 2  

:ection 6. H e a l t l ~  I-Ia7ard Data, corrtinucd 
rlmary Entry Iloutpz: Inhalation. rkin c o n t a c ~  Acute ElTects: Mdlyl  dtbroform d d a u  the skin causing tmtation. redness. dryness. and waling. 
ontaclwith eyes produces imitation and mild conjunctivitis. Vapor inhalationan u u w  Imdache. diuiners. equilibrium duturbaneer. and in  high^ 
,nccnmtions may lead to CNS depression. unconsciousners. and coma. During a 60-min exposurc period there effecu are o b w e d :  1M) ppn is Ihc 
o-ed odor ~lucshold. .I 500 pp& h r c  is obvious odor and decrused ruc lan  urn+ IWO ppm causes slbght equilibrium loss. a1 5000 ppn lherc is 
r M l c  incoordination. and 20.000 ppm produces surgiul suength ancnlteria with possible dealh Mdd Gvcr and kidney dysfunction m y  occur a f lu  
NS deprurion recovery. Although unlikely. i l  ingestion occurs. symptom include nausea. vomiting. diarrhca. and possiblc csophagul bumr.Thc 
:ulc l&al human dose is -5W to 5000 mgkg. Chronlc ENccls: None rcponed. 
lRST AID 
yes: Gcnlly lift eyelids and flush iqmedia~ely and continuously with flooding Mlounu of walu until wnsponed to an emagency medical facility. 
lo not allow viclim m rub or keep =yes tig11Uy shut. Consult a physician immdilcly.  Skla: Quickly remove contaminalcd clohing. Rinse wiIh 
d i n e  amounts of watu for at l a s t  15 min. Wash ermsed area with soan and watcr. For reddened or blirtaed skin consult a Dhvsiciul I 
~halaiion: Remove e x p o d  puson m fresh air and s i W n  brcarhing .r ~iccded. Ingcstlon: Nevu give anything by mouth to M i r r o ~ c w u s  or 
~nvuk ing  person Contact a poison control am. and unless othuwiss advised. have h a t  c o m i o w  and deri person drink I u, 2 g k e s  of waIu u, 
ilue. When deciding whethu m induce vomiting. carefully mns idu  amouru ingesred. time since ingestion, and availability of m d d  help. It large 
noun6 are recently ingested (absorption into the body is not yu likely to have occurred). and medical help or wnrporution to a medical facility is 
31 r c d i y  ~vailable. induce vomiting. Otherwise. vomiting is not rccommcndcd since aspiration of vomitus can produce chuniul  pncumonitir. 
' o k  to Physlclam: Do nat use adrenaline or sympathomirnetic mines  in vulmenl b e u u w  of che increased cardiac ~ i u v i t y  involved. 

. . ..~. 
:ectibn 7. Spill, Leak, and Disposal Procedures . . ... . .~ ..... .." ..,... ~ . .  

. ~ S .  . > :<.:<..~;::.~:~,:<~.: 

p WLeak Lnmdi tc ly  notify safety personnel. isolae ued. deny entry. and stay upwind. Shut off aU ignition sources. U possible without risk. shut 
ff leak Cleanup p c r ~ ~ e l  should wear fully cnupsulating vapor-protective dolhin). For small r p i k ,  taLe up wiIh earth. sand. vamic!JlilG or other 
bsorbcng nonmmbustible marsrial. Using nonsparlring tools. place in suitablccontauwn for disposal or rcclamauon For large spills, d k  hr ahcad 
f liquid spill for l a m  disposal or redamation. Repon any release in excess of 1000 Ib. FoUow applicable OSHA regulations (29 CFR 1910.120). 
hvlronmental Trampork  In warn. muhyl chlomformf Mf-life is hours to weeks dcpcndiing on wind and mixing conditions. I t  is v a y  purirtW 
I gmundwatu. On  land it volatilizss due to iv, high vapor pressure and leaches ex~ensively. When r e l d  u, the aunosphue. muhyl chlomfam cm 
c mnmoMd lone diisrancu and returned lo ealrh via rain It is dowlv delrnded by rcauian with hydroxyl radials and has a half-life of 6 months to 
5 ye&. The N a t h  Rcrou- Defenses Council reported recenlly &a1 r;;ahyl c~oroformdepla& ozone. 
koloxlclty Values: Pimeplu?lespromlas (fathead minnow). L C 6  52.8 m f l 6  hr. Poecilia raiculata (guppy). LC& 133 p p d  day. 
IIswral: Contact vow suooker or a Licensed c o n w c t a  for detailed remmmcndations. Follow a ~ d i u b l e  Fedvll, s t a ~  and local rcguhtionr I . . PA ~ e s l ~ n a t l o &  O S t U  ~esi&atlons 

. 

isred as a RCRA Hazardous W a s e  (40 CFR 26133): No. U226 Lirred as an Air Conramimt (29 CFR 1910.1000. Table Z-1-A) 
isred as a CERCLA H a d o u s  Substance* (40 CFR 302.4): Reporcable Quantity 
(RQ). 1000 Ib (4.54 kg) [ * p a  RCRA. Sec. 3001. CWA. Sec. 307(a). and CAA. Sec. I l y  
ARA Ex@mely Hazardous Substance (40 CFR 355): No1 listed 
isred as  a SARA Toxic Chemical (40 CFR 372.65) 

kction 8. Special Protection Data 
:oeeles: Wcar srrlash-oroof. ororective chun iu l  safelv ropsles or faceshields wr OSHA eye- and face-protection regulationr (7.9 CFR 1910.133). . - - 
&-use contact [ens in Gdusuy is controversial establish your own policy.- 
:esplrator: Seek professional advice prior m rerpirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary. 
tear a M S M O S H - a p p r o v e d  rerpirator. Sdect respirator b a d  on i u  suitability lo provide adequate work- prolcstion for given wofing 
onditions. level of airborne canramination. and presence of sufficicnl oxygen. For emergency or nonroutine o p t i o ~  (cleaning spills. ructar  
crscls. or storage tanks). wear an SCBA. Worning! Air-puri/ying rerptatorr &nor protect workrs  in oxygen-deficient atmospheres. If respirators 
re used, OSHA rmuires a resviratorv orowtion v r o m m  char includes at  I-c uaininp. fit-test in^. periodic envimnmenlal nwnimring. mainlcnancc, . . - - .  
ispcction, c ~ w i n k  and conv&ien~. sanirary stomge-arcas. 
bther: Wcar chemically pro~cctive gloves, boou. apronr, and gaunrlus to prevent rcpcated or prolonged skin mntacL Viton and butyl rubbu [with 
reakthrough h e s  (BTs) of >8 hr and 4 m 7.9 hr. respectively) arc rmommended malerials for pmlective gear. Do MI u c  nmprenc. polyvinyl 
hloride (PVC). natural rubbu, or polyethylene because these materials have a BT of <I hr. 
'enlUallon: Provide general and 1-1 exhaust (in some cases. explosion-proof) ventilation sysluns to maintain airborne concentnlioru M o w  
)SHA PELS fScc. 2). Local exhaust ventilation is orefvred since it orevenu conlaminant diirrrsion into work uea  by mnwlling it r l  its S O U ~ X . ~ ' ~ )  

hlety ~ t a l l o k :  MA available in h e  work area &ugency eyew&h stations. safetylquick&uuh showus. and w&mg facilitiis. 
:on(amlnaled Equlpmenk Separalc conuminalcd work clothes hom street clolhcr. L w d u  contamiruvd work clolhing belore w&g. Runove I 
lis material from your shoe and clean personal protective equipment. 
:ommenlr: Ncver eat. drink. or smoke in work areas. Practice g w d  personal hygiene dm using this maIcriaL especially before caring. drink% 
moking, using the toilu. o r  applying cosmetics. I 
iection 9. Special Precautions and Comments 
:torage Requiremenls: Revent phys~cal damage to containers. Store in cool. dry. wcll-vcnulalcd (use pressure-vacuum venulsuon) area away from 
~ n i t i ~ n  sources. arc-weldin?, o ~ e ~ d o n s .  and in&mpadbhs (Sec. 5). Regularly monitor inhibitor levels. Do no1 store in zlurninum containus or Use 1 
; u su rc - s~rav in~  cuuivmen? ;hen methvl chloroform is involved. I - . .  
h g ~ n e e r i n ~ . ~ o n t r o l s :  T o  reduce poteniial health hazards, use sufficient dilution or local exhaust ventilation to conuol airborne conraminanls and to 
nuinrain concenwtions at  Ihe lowest practical level. To prevent static sparks. clecnically ground and band all equipment used in methyl chloroform I 
nanufacturing, us+ storage, transfer. and shipping. 
Ldmlnlstratlve Conlrols: Consider p r c p l a ~ ~ m e n ~  and medical exams of exposed workers that emphasixCNS. CVS. liver and skin. I . . 

Transportallon Data (49 CFR 172.101. .102) 
)OT Shlpplng Name: 1.1.1-Trichloroclhanee IMO Shipplng Name: 1.1.1-Trichloroethanc 
)OT Hazard Class: ORM-A IMO Hazard Class: 6.1 
D No.: UN2831 ID No.: UN2831 
)OT Label: None IMO Label: St. Andrcws Cross 

IMDC Packaging Croup: U I  - I O T  Packnglng Exceptions: 173.505 
I O T  Packaging Ilequiremc~tls: 173.605 

. - .... . . ~ . -  ~- ~ ~~~ -- 
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I WANUFACI'URERISUPPUER: Available from many suppliers, including: 
Ashland Chemical Company. lodustrial Chemicals & Solvenll Div. PO Box P19. Columbus. OH 43216; 

Material Safety Data Sheet 
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PPE* 
*SccSea8  

SECTION 1. MATERIAL IDENTIFICATION 20 
MATERIALNAME: ME1HYL ETHYL W O N E  

OTHER MEK. Bulanom. 2-Butanonc. Ethyl Mclhyl Kelone. CH3COCH2CH3. F 3 
ASTM D740. CAS UW8-93-3 R 1 

S E C ~ I O N : . ~ + ~ ~ ~ ~ D ] ~ N , T S ~ . J Q M D ~ I ~ A ~ A ~ S ~ ~ ~ ~ ~ : ~ . ~ , ~ ~ ~ ~ ~ $ ~ ~ & ~ ~ ~ ~ ~ / ~ ,  . .. . .,.~~;:.:~;:l..:j~~HAzkRR~;~A~~~~~~:.~a~:~II 
Methyl Erhyl Ketone; (CqHgO) ca 100 8-hr7WA 200 ppm* or ( 190 @m3 

* Current OSHA PEL and ACGlH (1985-86) TLV. 
NIOSH (1978) proposed a IO-hrTWA of 200 ppm Rat Oral LDso: I 2.7 Ukg - 

Rabbit, Skin. LD50: 
13  kg 

~ .:. ...... . .~ . .. ..... . .. ....... ~~ .~. . ~ 

' SECTION,.~~;,PHYSICAL~DAT~~~:~:~;~~~;~$~;~:;~~~;~: :.;,.,: ..,, '.,:... ~, . ' ::;:< ~~~ :.~. .. , . . .  : :  . . . . .  . i~ . ... : 

Boiling Point, I aun ... 176'F (80%) SpcciIic Gravity (2014-C) .- 0.805 
Vapor Ressure @ 20'C ... 72 Volatiles. voL % ... ca 100 
Vapor Density (Air - 1) ... 2 5  Evaporation Rate (BuAc = 1) -. 5.7 
Viwsity @ 2YC, cp .- 0.40 Freezing Point ... -122.8'F (-86'C) 
Solubility in Water@ 2WC, w t  % ... 27.1 Molecular Weight ... 72.12 

oearance and o d w  Colorless liquid with a moderately sharp, f~agranc minllike odor. Unfatigued. odor recognition 
threshold (100% of testpanel) is 6-10ppm 

SECTION 4. FIRE AND EXPLOSION DATA I LOWER I UPPER 
h point and Method I Autoignition Temp. I Flammability Limits In Air 

20'F (-6.7.C) CC I 960T (5 16%) I %by Vol. 1.8 10.0 
EXTINGUISHING MEDIA Drvchemical, carbon dioxide, alcohol foam, water spray. U x  water spray lo dispcm vapon and 
to flush spills away from exposuk. A s& of water can scallcr flames. Water may be ineffective in extinguishing fm but 
should be used to hclp contml f i e  and kkecp f m a p o s e d  containerr cool. Methyl ethyl ketone is a dangerous fce hazard and 
a moderate explosion hazard when exposed lo heal or flame. Vapon can flow along suifaces to a dislant ignition source and 

Fire lighters should wear selfsontained breathing apparatus in enclosed ares. 

SECTION 5. REACTIVITY DATA 
Mclhyl ethyl kctone is a stable material in closed containen at room temperatun: under normal storage and handling 
conditions. It docs not polymerize. 

I l h i s  material is an OSHA Clas  IB Flammable Liquid. It is incompatible with oxidizing rgents Lllslcan cause sponlanwus 
ignilion and violcnl reaction. Ignition is caused by reaction with potassium t-butoxide. 

I Thermal-oxidative degradation products can include carbon monoxide. carbon dioxidc. and various h?droCarbmS. 

MEK can alack nlany plastics, resins, and rubber. I 
(A ,,r,,L,. ', IVw>'*nlum Ihbil4lrnlCll,rn.rn(r. 
A"" '",""sr.rl u- r r  rl...d..r.*,n .nU"Wd ur p"w"lrT.i"ml".'" " ~.na'Bd- 



No. 303 3/86 METHYL ETHYL KETONE 
SECTION 6. IIEALTN HAZARD INFORMATION ITLV 
Methyl ethyl ketone is no1 lrslcd as acarcinogm by the NIP, IARC. or OSHA. lohalationof mdhyl ethyl keLe(ooc vqoncao 1 
irriule the cyes, now, and respiratory was Exposure to high concmMtions will produce headache; dininncsr; and. in 
extrcme cases, unconsciousness. It can have a n m t i c  cffccc however. its initancy will often pnxludc exponrr. ta nucocic 
woccnmtions. Prolonged o r  npeatcd skin umUclmay cause drying. cracking, initatioq and dumalitis. Eyc contkl may 
cause irriutioo and burning seosatioar. Ingestion can irritate the digestive hact; ingestion of sevaal ounces can cau+c 
narcosis and acidosis. 
k-2: Wash area of contact wilhsoap and water. Remove eooflmioakd c l o B ' i  immcdiakly. 
EYE CONTACT Immediately wash with pknty of water, includii under the cyclids. If irrilarion p i s t s ,  get mcdiul 
attention. IMIALATION: Remove victim to hcJh air. If raluind. restom bruthiog. Kap warm and l t m L  Gctimmdiak 
medical aUcntion! w: If viclim is conscious and m d i l  help h mt&iy av&bk. give him3 glascsof watcr 
or milk to drink to induce vomiting. Get mdiul help as soon as possible* with special lacntion to acidosis.** 

* GET MEDICAL ASSISTANCE .. In plant, panmedic. community. Get medical help for furthatrcalment obaavation. and 
support aher fmt aid. if indicated 

** P.G. Kopclman, "Scvac Mctabollic Acidosis Aftcrlngution of Butlwnc,' B d .  Med. 3.286 (1986):Zl 

i . .c ,. . 
SECTION 7:;SPII;L, LEAK, .AMDrX)ISP~OSAL;PXOGEDURES#Z;: *. .. . . , . .. . ..- $,?a.i ,A:. 

Notify safety p e ~ a a e l  and implement mtainmmt procedures. Rcmvc all  sou^ of h a t  or igoitioa Pmvidc optimum 
(explosion-proof) ventilation. 
Cleanup p c ~ n o e l  should use protection against inhalation of vapon andcontact with liquid Use foam to control v a p .  
Contain spills using absorbent matmial (dry sand a vermiculite). Usc mnsparking took Mix well and place in appropriate 
container for disposal. Flush Wcz. midues with much water. Do not flush to sewas or open wataways. 

DISPOSAL: Waste may be burned in an approved imhcratcf or dicpoaedof by a licensed disposal f m  FoUow FdaaL 
state. and local regulations. 
EPA Hazardous Waste No. U159 (4OCFR 261); the primary hazardouspmpda of MEK an bitability and toxicity 
(40 CFR 26133). 

of 100 Ifm @neat feetpcr minute). Exhaust fans and o l h a  elcctri&Imices must bc of cxplmion-pmf construction. 
For emagmcy and nomutine work above thcTLV an appved ,  full-faecoisc. organic-vapor, canister gas mask h 
ncommcndcd; but for unknown conceomtioas or those aboveor about 3WO ppm, selfcontained or air-supplied raphators 
(psitive pressun) arc needed. 
Uw chemical safely goggles where liquid conwwi th  the eyer is p o o s i i  Do not uw contact lenses wheo wow with 
solvmtr; soft leases may absorb irritants d al l  lcnres conccnbate them. Use impavious gloves. Where rplashmg may 
occur, use a face shield, apron. and oulcrpmt&tiveclothing as needed to p ~ v a t s k h  cootact An eyewash station must k 
available near Ihc workplace. A safety showais desirable when large amounts of this mataial arc used. Methyl n-butyl 
ketooe has Caused neumtoxic effects. and studies have shown lhal MEK may trigger thew effects. (K Saida. el aL. 3. 
Newopdhobgy and 4. Newo[ogy 35 M a y  19161: 207). 

SECTION Y.::SPECIAI;: PRECAWONGiAND COMMENTS, : .;';, :..;I.. -' . .  . 
A: 

+ .*;, , 
. (  X.j 

Store in a cleaa. cool, well-venIilatcd area away horn he* knition. and oxidiring ~ C ~ L S .  Con- should be e l a h i d y  I 
interconncctcd rmd gmunded for liquid -sf& to s%c sparks. ~tora&an> uw m a s  should bc No Smoking w. 
Usc noosparldng tools. Small amounts should be handled in approved safety cans with propa labcling. Emptied containers 
may retain hazadous pmduct miducr (vapor or liquid). ElccQical senices must m a t  wde tquircments. 
Avoid skin and eye contact Avoid brealhiig vapors. Do not ingesL Avoid umtact with copper or copper-bearing matcriaL. 
Wash thoroughly afterhandling. 

! 
Dar CI- Flammable liquid m: UN1193 I.&& Flammable Liquid 

Data Source(s) Code: 1-9. 12 14. 19-21.23.26.27.34.38.47.82 84. CK 

ludgcmcn~ rr to lhe ruiUbilily of i d d m  hsda fa p d m c f s  Approvals 
a s  nocsurily pumhasds ~ p o m i b i l i l y . ~ d o p ~ .  sough -= 
htir h n  t a k a  In the pcpaI~w d such rdomulloq h u m  hWkhh6 Corp. 
utc* no wunnlis. m*s m rcprrscnUlimr d m  no mpm,bilily Ir I,Idust. HysieoeJSafet3- 
lo Ihe -my or rviubilily of .ush i d d a n  f~ r p p l i i e n  lo phhnds ' 

i n l c o ~  pvrpowr or for mqucoccs of iu ur Medical Review . . 

% T % ? : k ~ ~ ~ ~ ~ r % % ~ - ~ ~ P b l b M ,  w. ph.fcm. Copyright Q March 1, 1986 



I M a f c r i n l  Safely Dala Sliecls C o l l c c l i o r r :  

SLY NIOSH. RTECS (SA9275WO). for additiand iniulion ~d wxiaty d 

Freezing Point: -120 'F (-84.7 C)  
Vapor Pressure: 15.7 mm Hg at 68 'F (20 'C) 
Saturated Vapor Density (air = 13 kg/m3): 1.26 mgfm3 or 0.078 Ibr/h' bmzSIIC. chloroform. 
Refraction Index: 1.3962 at 68 'F (20 T )  
Odor  Threshold: 0.1 to 16 ppm 
Relative Evaporatton Rate  (ether = 1): 5.6 

've rnixwres with pir and may u avcl to a source of ignition and flash back. Conuincr 

Genium Publishing Corporation 
1145 C a d y n  S u a  

Schencctady. NY 12303-1836 USA 
(518) 377-8854 

Hazardous polymerization cannot occur. 
Chemical Incompatlbllltles: Incompatible wilh strong oxidizers and porarsium rerr-butoxide. and can react vigornusly wilh reducing materials. 
M B K  may form explosive peroxides with air. 
Condltlons lo Avoid: Expasure to heat and ignition sources and contact wilh incompatibles. 
Hnzardous Products of Decomposition: Thermal oxidative d-mporition of methyl iroburyl kerone can produce carbon dioxide (CO2). 

Section 6. Health Hazard Data 
Cnrcinogenlclty: The IARC)~") NTp.(169) and OSHA('") do  not list methyl isoburyl kewnc as a carcinogen. 
Summary u l  Risks: Methyl irobutyl ketom ereru most of  iu toxicity on lhc central newous system (CNS) causing a narcotic effecr 11 may also 
affect thc cardiovascular ryrtcm and some studies have reported liver and kidney damage. M B K  is imitating lo the eyer. mucous membranes and 
skin. Repealed animal doses by various routes indicale that MCBK is nor neuroroxic. although one report (Lancet. Na2138. dated Aug 18. 1979: pg 
363) rtrggcstr possible peripheral ncuropatl,ier. In ligljr a l  this data nemc dnrnagc rl,ould not be darregarded. 
Mcdlcal Conditions Aggravutfd by Long-term Exposure: None reported 

Conrinue on nerr page 
L 
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Sheet No. 304 
M e t l ~ y l  Isobutyl K e t o n e  

Issued: 9fl9 Revision: D. 6\92 

1991 OSHA PELS 1985-86 Toxkity Data* 
Human, e y e  2M) ppm/lS min p r o d u d  initation 
Rabbit. skim 500 m e  hr pmduccd mild iniurion 
Rat. oral. LD& 2080 mg/kg: raxic effenr not yetrwiewed 

1990 IDLH Level 1990 DFG (Germany) M A G  RSG inhalation. LCrn: 8000 p p d 4  hr: toxic e f f e  not y u  reviewed 
100 ppm (400 mgfm3) 
Half-life: 2 hr to end of shiit ... 

1990 NIOSH RELs Peak Exposure Level: 500 p p m  
TWA: 50 ppm (205 mglm3) 30 min average value. maximum 
STEL: 75 ppm (307 rnglm3) of 2 pesks pcr shift 



40. 30-2 M c ~ l ~ y l  lsobulyl Kctonc 6/92 

Section 6. H e a l t l i  Hazard Data, corrfinrted 
?arcel Oreans: CNS, cyes. res~iratorv svstem. skin 
'rlmnry ~ i t r ~  ~oules-Inhalaiion. eye &d skin contact. ingestion. 
\cute ENects: Inhalation is the most ham&us route ofexposurc. Symptoms include irritation of thccyes and mucous membranes, excitability. 
leadache. appetite loss. sore throat. visual disturbance. pale complexion. tiredness. nausea and vomiting. In high concentrations symptoms rogress 
o CNS depression with drunken behavior, staggaingJcoordinuion loss. mental confusion. stupor. loss of consciousness. coma. and death. %me 
vlimals exposed to high lcvels showed fatty liven. and congestion of the  brain, lungs. and spleen. Skin contact is irriming and if spilled and 
~llowcd to remain on clothing, redness and smanin can occur. Splashing in the eyes. causes irritation with burning a d  stinging. watering eyes. lid 
n"ammation. and painful sensitivity to lighr. The #VfA is set to prevent irritation effects. Ingestion is unlikely but if it occurs it will cause 
:astrointestinal irritation followed by inhalation symptoms. 
3hronlc ENects: Repeated skin contact causes &fatting and can lead to dermatitis. 
2rnc-r d r n  ...-. ,-- 
{yes: Gently lift eyeltds and flush immediately and continuously with flooding mounts  of water until transpaned to an emergency medical 
icility. Do not allow victim to ~b or keep eyes tighlly shut. Immediately consult n physician. 
ikln: Quickly remove contaminated clothing. Rinse with floodinp, mounts  of wata  for at l u s t  15 min. Wash u p o d  area with soap and water. 
:or reddened or blistered skin. consult a phyrician. 

- 

:nhalation: Remove exposed person to fresh air and support breathing as needed. 
:ngestlon: Never give anything by mouth to an unconscious or convulsing pxxon. Contau apoison control center. Unless the poison control center 
~dvises otherwise. have that conscious ondalerl peison &irk 1 to 2 glasses of wata. then induce vomiting with Ipecac symp. 
4fter first ald, get appropriate In-plant, pararnedlc, o r  cornmunlty medkal  suppor t  
Vote to  Physlclans: Treatment is symptomatic and suppoltive. . - 
Section 7. Spill, Leak, and Disposal Procedures 
SpilVLeaL: Immediately notify safety p e r s o ~ d .  isolue and ventilate are* deny enuy. ud slay upwind. Shut off all ignition sources. Cleanup 
xrsonnel should protect against inhalation and skin and eye mnun For small spills. take up with eanh. sand vermiculite. or o h  absorbent. 
~onwmbustihlc m a k a l  and using nonsparking tools place in suitable contnincrr. For large spills. dike far a h d  of liquid spill for later disposal. 
rhis material vaporizes easily1 Take appropriate precautions. Rcvent enuy into drains. sewas. and o h  confined spaces (explosion hazard).or 
wata  mills. use oil skimmine cau i~ment  and aovlv s o h n t  foams. Use carbon or ucat on dissolved d o n .  Follow awlisable OSHA reaulmons - . .  .. . . . 
:29 c F ~  1910.120). 

- 
Environmental De mdatlon: In air. MIBK is subjected todiecl photolysis (half-life of I5  hr in sunlight) or reaction with hydroxylradicals (half- 
life of 16 lo 17 hr). f t  may also react with nitrogen oxides in photochemical smogsiauions. In warn. it is removed by direct photolyrk hom the 
surface. volatilization (half-life of 15 to 33 hr). or aembic biodegradation Its Koc (soil Ibxmption coefficient) of 19 to 106 suggests MIBK is highl: 
mobile. It is not expected to bioaccumulate in aquatic 0 r g ~ i ~ t n X  or absorb to redimenu. 
Ecotoxiclty Valuer: Angclaius phoeniceur (Redwinged blackbird) LO .oral, 100 m g. Carnrsiuc auratur (goldfish) LCrr 460 mgNZ4 hr. 
Disposal: MIBK is a ~ o o d  candidate for fluidized bed incineration at 8 0  to 890 'C. g n k c t  your suvvtier or a llcuued wnuactor for dclatled -. 
rewmmendations. Foilow applicable Fedad, state. and local regulations. 
EPA Deslgnatlons Listed as a RCRA Hazardous Waste (40 CFR 26133): No. U161 
Listed as a CERCLA Hazardous Substance* (40 CFR 3024): F i a l  Reportable Quantity (RQ). 5MX) Ib (2270 kg) [* p a  RCRA. Sec. 30011 
SARA Extremely Hazardous Substance (40 CFR 355k Not listed 
Listed as a SARA Toxic Chemical (40 C.FR 372.65) . 
OSHA Deslgnatlons Listed as an Aiu Contaminant (29 CFR 1910.1000. TableZ-1-A) 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or splash-proof chemical safety goggles. per OSHA eye- and face-proccclion regulations (29 CFR 1910.133). 
Because contact lens use in indusvy is controversial, establish your own policy. Resplntor:  Scsk ofessional advice prior to respirator selection 
and use. Follow OSHA resvirator reaulmions (29 CFR 1910.134) a n d  if ne-arv. wear a ~ ~ ~ ~ & ~ ~ A - a r r p r o v e d  res~iraror. For < 500 ppm. us, 
any chemical cartridge res~ in lor  wilh an organic vapor cuuidg=. For c 1000 pp& use any powered air-purif$ng rapirkor with an organiivapor 
cartridge. For < 3000 pprn, use any supplied air respirator with a full facepiex opaatcd in ~ c r r u r e d u n a n d  or positive pressure mode. For 
emergency or nonmutine operations (cleaning spills. reactor veucls. or storage tanks). wear an SCBA. Warning! Air-purifying respiralorr do no1 
prorecl workers in oxytcn-&fuienl m m s ~ h e r e s .  If resnirators are u d .  OSHA rwuires a remlatow m o w i o n  promam that includes at  lease 
baining. fit-testing. *odic ;nvironmend monitoring; maintenance. inspenion. cieaning. a d  con&ient. sanitary :torage areas. Other: Wear 
chemically protective gloves, boors. aprons. and aunllas to prevent repeated or prolonged skin contact. Polyvinyl alcohol with a breakthrough t k  
of > 1 hr is recommended as material for PPG. $entllatlon: Provide acneral and local exhaust ventilation svstuns to maintain airborne mncenma- 
tions below OSHA PELS (Sec. 2). Lacal exhaust ventilation i s  prefer& because it prevents contaminant dcpersion into the work srca by control- 
ling it at its source.(lm) Safely Stations: Make available in the work area emergency eyewash stations. safetylquickdrench showas. and washing 
facilities. Contaminated Equlprnent: Separate contaminated work clothes horn streuclothes. Launder contaminated work clothing before 
wearing. Thoroughly decontaminate personal protective equipment. Cornrnentr: Never eat. drink. or smoke in work areas. Practice g m d  personal 
hygiene after using this material, especially before eating. drinking. smoking. using the toilet. or applying cosmetics. 

Section 9. Special Precautions and Comments . . .. 

Storage Requiremenu: Prevent physical damagc to conlainerr. Swre in a cool. dry. wdl-ventilated area away from ignition sources and incom- 
patibles (Sec. 5). Ouiside or detached storage is preferred. If this is not feasible, store inside in a standard flammable liquids storage cabietlrmm. 
Storage tanks in the open should be contained to prevent spread of accidentally escaping liquid. and a ramped sill installed at doorways of store- 
moms to retain liquid. Install Class I. Croup D electrical equipment. T o  prevent aatic sparks. electrically ground and bond all equipment used in 
MIBK manufacture. use. norage. aansfer, and shipping. 
Engineering Controls: T o  reduce potential health hamds,  use sufficient dilution or local exhaust ventilation to control airborne conlaminanu an, 
to maintain concentrations at the lowesr practical level. 
Administrative Controls: Consider preplacement and periodic medical cxams of exposed workers with emphasis on the CNS, eyes. skin. and 
respiratory system. 
Transportation Data (49 C F R  172.l02) 
11\10 Stlipping Name: Melhyl isobutyl kctone 
IMO Hazard Class: 3.2 
ID No.: UN1245 - 
IMO Label: Flammable Liquid 
IMDG I'arknging Croup: I1 

~ -~ 
hfSDS Cnllrcrion Ke(crencer: 73. R9. IW. 101. 103. 124, 126. 127. 132. 133. 136. 140. 148. 1 5 m 9 .  162. 163. 164. 167. 168. 171 
I'repnred by: M Cannos. IIA; tnuIurtri.1 Ilreiese I<evie,r: 01 Wilral. CIII: Mcdicat I leu ie~v:  AC Darhgton. MI'II. M D  

c q,nl ~ , , O I P O Z ~  G ,,,u,. I ~ U ~ ~ , , ~ , , , ~ C  .,ri.,l.i. ,." * .,yu,.mrr e,iur,rr ,.,. u,,-, l.ort~puh~,~n.,m....mr.F.~,Slud , r~gmn~u lo~r .u~uba l~y .~ . ,~ l l r~ :on~ , r i , , o~pu .h .~~ .p rpn  
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Mate r i a l  S a f e t y  D a t a  Shee t  
Genium Publishing Corporation 

1145 Catalyn Strcet 
Schenectady, NY 12303-1836 USA 

(5 18) 377-8855 

Mclhyl B ~ l l ~ c ,  Mcthyl Bcnral. P h c o y l m c l h ~  Toluol 
C7Hg. CAS 110108-88-3 

MANUFACWRERISWPUEC,: Available fmm many suppliers. iocluding: 
Allied Corp, PO Box20644 Morristown. NJ 0796QTclephone: (201) 455-4400 
Ashland Chcmiul Co, Indurbial Chsmicak &Solvmb Div. PO Box2219. 
Columbus, OH; Tclcphoor (614) 889-3844 

Mm. InhrlatioqTCLo: 
1W ppm: PsychoLmpic*** 

w w w s ~ w &  
R.g Inhalation. L C h  

colorks liquid wilh acharactcristic ammatic odor. The odor u &lafablelo most individuals in 
aouscoUac(ory fatigucoccurs rapidly upon cxpatrc lo roluax, odor is m t  a good wamiog 

willrcallcrandsprcadlheCm. UsswaIcrrpnyloca, upcns vapas. 
UNUSUAI.. This OSHA class IB flammable liquid is a d a n g ~ u s  Cue hazard. I l k  a modcraw fue 

-: Amid cxposurc lo sparks, open n a r c .  hol rurfaccs. and all sources of h a 1  and ignilion. Tolucnc 
will almk somc lo- of plarlics, rubbcr. and coatings. Thcrm~l dccornporitioo or burning produces carbon dioxidc andlor 



- -  - ---- .- 
SECI'ION 6. HEALTI1 HAZARD INFO 
Toluene i s  nolconsidcrcd a r a c h c o  by ths NIP. 1AUC.or 

~~~ 

initatioo or thc cycg now. uppcrnfpin~ry  kacC lad s&. Exposure lo200 ppm lor 8 hour%us&mild Ialiguc. 
wcaknc%s. confusion, laainulion (Icniog) and parathesir (a sensacion of prickliig. lingling. or pr~piog on thc skin that 
has am objective cause). Exporun to highcrcaocco~ltions may u u x  headache. nausq dkhncss. d i l d  pup*& a d  
cu~horia. and. in wv~ccaru. mpvcaurcuwnscht0~11 .od du(h. Thc huid  is irritatior to the cvcs md skin. CnnlaU 
w i h  the cycs may c a u s e ~ i c o l & m ~ l d ~ ~ ~ ~ j m n c l i v d  initation. &burns if not pkmptly ;emwed. Rcpc.Lsd 
d o r  pmlwgcd m n M  with the skin may causedrying a d  craclriog. It rmy bc abwrbcd Urnugh thc skis in toxic 
amounls. In~csLan c a w  inilltion of &eashoin& IM .nd &ca& c K a  ~ c m b h ?  Uase horn hhahtkd of 
thc vapor. duonic ovcrexpornn lo lolu&may cause revasibk kidn4 and livu injury. 
lmmcdiarcly flush cycs, includii undu eyelids, withnuming water lor u kasc IS minulu Ccc mcdiul mention ifin-hcion 
penis&.* SKlN Immcdinlcly flush skin (la u l u n  IS minutes) whik r e m o v i n g u m ~  shoes od 
clohing. Wash exposed nu with wap a d  water. Gd di anenlion if irritalion pcrsislsor ifa l q c  arcs has tea 
exposed.. INHALAnON: Rumve vidimto hrsh air. Restore d a  s u p v  bruthing as q u i d .  Ku-p viaim mnn .od 
quicL CU m&d help.. 1NGESIlON. Civc viaim 1 to 2 glasses 01 walcr or milk Cootxl a poiwo wnhul center- DO MI 
indua vomiting unless d M  lo do w.Tnnpm victim lo a di facility. Ncva give anylhing by mouth to a pawn 
who is unmordau ormovulsing. G m  MEDICAL ASSISANCE - h plant panmdi community. Gct mcdiul M p  

place iff&ibk. C h m p p a c a n c l  nced Ix&cclioo aglindw& with liquid .;d inhdatica of -(see sccL 8). 
WASIE Absab snuUspilGwith papcr&wrl a v m n b l i k ~ & a u i n  krgcspillr andcollax i f l ~ b k  or 
a b w t b w i t h v c n n i ~ a d  PLaccwurcrolvcnta.b~hloclowdma~fadirprmludngnoorp~ 
C m b  Liquidankntuhedwith~tomopcnhddiDguer.lahmdliob. Dom(flushtowwa.mtcrrho4awlcwy. 
CQMMKlX: Plrcc in ruillble mo(aioa la d i d  by a l i d  mnnadoroc burn in m approved iodovuor. Comida 
r e c l r i m i D g b y & ~ Q o l . m i n t t c d ~ t u o b c b u r h d m a s m i ( n y M m L  F o U o w ~ F ~ ~ m d l o u l  
rcgularioar 'Ilm96.100-IOppm Tolume is d&gnated as a brrardour wtne by thc EPA. 'Ihe EPA (RCRA) HW N a  is 
U220 (40 CFR261). Tbcqacableqomtity (RQ) is lOaOlW454 kg(40ClX 117). 

8 
h v i d c g a K n l . o d o d l o u l c r h r m ( v ~ t o ~ n v r c g ~ ~ v ~ ~ ~ f ~ . o d o ( h c r ~ M i c s m m k  
wnsparkine and have an cxplmioPploobd&gn ~xhut.thoodt should have r faocvclocity d a t k a d  100 Ifm (lharfccl 
per minute) and be dcsigDod b caphm huvy vapor. Forcmcrgcncy or MOrnUtine exposum whae (hem may k c x d e d .  
u+cano~ganicchcmical~gemp~ifcolumlllrio. is- thanuXfppmd an appmvrdcankfmgas d a d -  
conraincdbacahiogrppanblrwifhfafrocp~ifcolumeptio.ir~lhan200ppm 
slrctyglarwrnrrpLrrhp~rhouldbcmminlllwakprar Nccprmcg!uver..pmn.lacerhield,bmu, udo(hcr 

* p p m ~ l c ~ t e s t i v c ~ c L M h i q g q d p ~ t r h o u l d b c a ~ k . o d w o m x n o c e t r p y t o p r c ~ ~ ~ t ~ m d c y c ~ ~  
Rcmovewntaminalcd clothing ~ a c c l y  and do w t  wear it until it Ira bcmpropaly lauodsrcd 

Eyewash rutions .od safety rbowar should bc readily avaihble m u s e d  hrodling ~ a r .  

Conact karcr pose a special h W ,  wRlcnrer may abwrb irri(anlr and all 1- aooccnhate thcm 

STORAGE SEGREGATION: in a mot dry. wcll-vmCilaCcd m u  away from ox id i ig  agmq hut spulu, a o p a  f l u x  
Stongc meas mu1 mccl OSHA rwuirnncnh lor class IB flammable huids. Uw metal slfuv cam lor h d l i n z  small uwuols. 
FTotcr*wnuincn horn &C Uxonly with adoquatc vcn&tioa   void contac;with cya. skin. :clothing. Do 
not inhale or iogcsL Uw c a u h  whcD k l h g  U&compou& bcuuw it uo bc abrorbcd thmugh k c t s k i n  in to& 
MoUoLs. SPEClAL G w d  and bood mlal mulahen aod uluimncot to ~ n v m t  static soarb whcn - - ~ 

making transrm. ~o not smoke in uworstorage -. ~ s c  noarpafig tools. ~ N G I N E E R I N G C O ~ O L S :  &placement 
and periodic medical cxams c m p h a s i i  thc liver. kidneys. nervous syskm. lungs. hem, ad blood should bc provided. 
W d c m  exposed to m~i~lltralions grratcr than the =tion level (SO ppm) should be examined at least o m  a year. Uw of 
alcohol can aggravate thc toxic c k h  of lolucne. 
COMMU'TTS: Empticd con- mnfaio product miducs. Handle accordiigly! 
Tolucnc is dcsignatcd as a hazardous substance by the EPA (40 CFR 116). Classification: Flammable liquid. UN1294. 
DalaSource(s)Codr. 1-9, 12, 16,20,21,2*1,26,34.81,82. CR 

10 us - m y  a miubilig d ,"A idarmioo ru qpuu- ,.I. 
i ~ p u p a c . c r r ~ c o ~ u ~ y . o r i u ~  

"&;ldld$';N,",*dm' 
I or w i . ~ .  wmhe+3b Cm*,ab Copylight O April 1. 1986 - 



. phthalic anhydride. isophlhalic 

of the Chunicafweek 

xylcoe (onho, mu. and paw). lhc health and physical 
written for a xylcoe mixtux of all Uucc isomcn. 

Xylenc (Mud Isomen). CAS No. 1330-20.79 

OSHA P E L  
m-Xykoc. CAS No. 0108-38-3 8-HrTWA: 100 ppm. 435 mglms 
p-Xylene. CAS No. 0106-42-3 ACCIH TLVs, 1987-88 

TLV-lWA: 100 ppm. 435 mglml 
lLV-SIXL: 150 ppm. 655 mglm' 

Evaporation Rate: 0.6 Relative to BuAc = 1 % Volatlle by Volume: Ca 100 
peclflc Gravlty (H,O = 1): 0.86 Vapor Pressure: 7 to 9 Tom at 68'F (ZOT) 

Vapor Density (Alr = 1): 3.7 

ppearauce and Odor: A clear Liquid; aromatic hydmcarbon odor. 

Unusual Flre o r  Explosion Hazards: Xykoc vapor is kavier than air and may aavel a ronsiderablc distance to a low-lying sourcc of 
igoitioo a d  flash back. 

Speclal Flre-flghtlng Procedures: Wear a self-contained brearhig apparams (SCBA) with a full faccpiccc opcnlcd in the pressum- 
demand or positive-pressure mod% 

Chemlcal IncompatIbilllles: This malaial may rcactdaogcrously wilh suoog oxidiun. 

Condillons lo  Avoid: Avoid any exposure Lo sourccs of ignition and to smog oridizcrs. 

l iazardous Products of Decomposition: Carbon monoxide (CO) may bc cvoivcd during xylcnc fucs. 



No. 3 18 XYLENE M i x e d  Isomersl 8/88 

Xylcoc is not lislcd as a carcinogen by Ihc IARC. NTP.or OSHA. I 
Summary 01 Rlsks: Liquid xylcoc is a skin imiani md cauru e p m .  dyncss.,mb? dcfaELing; pmlooged conW may c u s c  
blatcring. Inhaling xylene u n  d e w s  Ihc ccnvrl oavous syslcm ( NS). d logestlog d u n  ruull in gmintu t ioa l  dirnuburcc; a d  
possibly hcmatcmir (vomitiag blood). Effccu oo lhe eyyu. kidocys. livcr. lungs. and UK CNS u c  also repmted. MedIcaI Comdltlons 
Aggravated by Long-Tenxi Exposure: Roblcms kilheycr.slun. rrnaal~nmour sysicm, kidocys.d lira may be roomed by 
cxposm to xylcne. Target  Organs: CNS. eyu. gulmintcstinll iract. blond. Liva. kidncyr. skin ffl-ary Eotr).: lohatalian, 
skin conlacvabsorption. Acute Effecb: D~uincss: cxcitcmnt; dmwsious; iomordinrtioo; sugguiag gail: u'nial~on of cyu. wse. 
lod throat; corneal vacuoliutim; anorexia; orusca; wmiliq;  abdominal pain; d dcnoaiilis. Chromic Effects: Revuxibkcye 
damagc. huduhc.  loss of appetite. ocrvoumsr. palc skin, acd skin rash. 
FIRST AID: Eyes. lmmeditely flush eyes, includihg under the cyelids. gaily bm hrm&ly wiihplmtrof rundug wlcr f o r u  
kast IS mioutes. Skln. Immdhtcly wrth h e  aEected uca  wiih soap d wUcr. Inhrlatlon. Rcmve lhcexpotcd person to hcrh 
rir. reslorc andlor support his or her brcathiDg as d e d .  Have a Vlined pcrow adminisla ox)rgcn In$esllon. N c w  @vc anything 
by mouth in rommnc who is uneonsciws or movulsiog. Vomiliq nuy occur rponrrmously. buldo wtlDduu iL If vomihog should 
occur. kcep exposed pason's head below hi or hcr hips b prcvcnl acpinCim (brahbg thc liquid xylmc inin the lungs). Ssvae 
hemorrhagic p n e u m o o ~  wilh gnve. possibly f u J  pulmonaq injury can oumr fmm aspiring vuy small quanliiia of xyleac 

GET MEDICAL HELP (IN PLANT. PARAMEDIC. COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medlcal assistance f o r  lurth.er treatment. ohservatlon, and  support af ter  flrst .Id. I t  exposure Lc severe. 
hospltlllzatlon f o r  a t  least 72 hours wlth careful monltorlne for delayed onset of pnlmonary edema Is 
recommended. 

pmiatioo a g l i o s t c d ~  i i h  acd &lion o f ry~sne  v&r(roc sec~. 8). comain ~&spius and conk( ku tc  or . i i  it wilh m ioat 
malerial such u s d .  carfh, or vamiculile. Ux noospuking rook to place w u a  liquid or .bsorbal inio doubIc conu ina  f ad i rp rml  
Keep wasteout of sewcn. wptmhcds. and watcnvays. 
Waste Disposal: Cmtscl yoursupplicrora l i  omtmc&r fordciaikd twa- Fallow F c d d  siae, and bwl 
regulatims. 
OSHA Deslgnatlons 
Aii Coolaminant (29 CFR 1910.1000 Subput Z) 
EPA D e s t ~ a ~ t l o n s  140 CFR 302.4) ~~ ----- ~ - - - -  . ~ .  -...- 
RCRA Haurdous Waste. No. Uu9 
CERCLA Haurdous Substance RcoorUble O u d W  1030 lbr 1454 foil. mr the C lua  W a i c r M  ICWAl recrion 31 1 Ibj @) 

Goggles: Always wcar pmrcctive eyeglrrwr or  chemical safety goggles. When splashing is possible. wcar a lull fpcc sbicld u r 
suppkmomy p r o i e c t i v c .  Follow OSHA c)a- acd face-pmtection rcgul.tioDl (29 CFR 1910.133). Respirator: Use a NIOSH- 
.ppmycd rcspiraior per lhc NIOSH Pockt Guide lo Uwnkd Haarb for lhe maximum- moccnuuiom mdlor lhc sxpo~lvc l i d i s  
nicd m scuion 2. Follow OSHA rcapininr ngulstans (29 CFR 1910.141). For emagency or ~omoDtiDe use (k.lcr or cluning re- 
veswb and storage ianks). wcllr an SCBA wilh a full facepitoe opented in the p r c u t u c - d s d  orporitivc$mssu~s modc Wlmlng: Air- 
purifying rcspktorr will na protect workas in oxygen-dcfidmt .tmorphcru Other: W u r  bpavious @ova, boois. a p m .  gauniku. 
clc.. as requid by the specifics of the wo* openlion to pvml  pmlonged or nputcd skin umUc( $fhxylac. Ventllatlon: lDIuU 
lad o p e  gcncnl md l o u l  maximum, cxplosioo-poof vcoci la i~~~ systems powerful emugh in mslmu. aittmoc kvcb of Xylme 
klow lhc OSHA PEL standard cited in v c w n  2. Local exhaust ventilation is f e d  bcuurc it pmveciisdirpcrrion of xylme inio 
general work areas by eliminating it al its so- ~ o m u l t  thc latest edition of &urn nfc- 103 for dciajled nxonunadai io~~ 
Safety Strtlons: Make eyewash sIatiws, safety/quick-d~~~chshowar. and wnshing f a c i e  avdbblc in mar of uw and hsodliqg. 
Contaminated Eqnlpment: Cwfrctkecsr porc a special hrzPd; aoRlcowr m y  absorb inU2Oi.S anddl  koru cancalnlC them. Do 
MI wcar eonlsct knsei m any d ~ e m c v e  caniiminaled clolhiug a d  l m d u  il before aruriDg it aglin, de.a xylcoc from rhou 
and cquipmcnL Comments: Raccice good p e m d  hygimc; always wash thaoughly aflcr using Uis maraial. Keep r oKof par  
clothiig a d  equipment Avoid bansfcrriog it fmm your  hand.^ in your mwib while c a b .  drinkin& or smckin~~. Do MI US drink. or 
smoke in my wok ~a Do not inhale xyl& vapor: 

- - - 

StoraeelSeereemtlon: S l o ~ c  xY1me in a COOL dm. well-vmtilatcd area rwav fmm soumes of ifnirio. urd stmna olidircn. Rotfcl 

Speclal HandllnglStorage: Makc SUN all engmaring ryrlcmr (pmductioo. hmrporiatim) arcof muimum cxplosim-proof design. 
Gmund and bond all conlainas, pipeliocs. eic.. uscd in shipping. fnnsfuring. nuring. producing, md sampling operackor. 

Transportatloo Data (49 CFR 172.101-2) 
DOT Shlpplng Name: Xylcnc DOT Label: Flammabk Liquid IMO ~ a b e l :  Flammable ~ iquid  
DOT ID No. UN1307 DOT Hazard Class: Flammable Liquid IMO Class: 32013.3 

References: 1 . 2  12.73.84-94. IM). 103. . .  ~. ~. 

ludgmrar u t o w  suillbiiio, or inromurio~ hsmm ra p d c h u c h  p- uc 

-%ail, p l n h d s  rrrtpasibill)l. Thu.lorr .law@ -kcarc hu 
Prepared by 'got BS 

b m  U c n  i m  Ur - l a m  o( s u h  iaromurim. G . i m  N b t i ~ ~ ~ ~ c o r p .  
eucmd. .o *-tics. n v k a  no mpmcruiol. d u- w rapmsibilil)r Industrial Hygiene Review: Dl Wilson. CM 
=to Uls - r u v  or - . ~ l i c v  of s v c h  inraymlo.  f a  a o o i i d m  10 . . 
P-. i.1- ~ l -  a ror -u.- or ,u we .I Medical Review: MI Hardies. MD 



A'M'ACHMENT 5-C 
EMERGENCY PROCEDURES FOR EXPOSURE 

TO HAZARDOUS MATERIALSIWASTE 



ATTACHMENT C 

EMERGENCY PdOCEDURES FOR EXPOSURE TO HAZARDOUS MATERLALS/WASTE 

1. Call  ambulance o r  transport individual t o  hospitaVclinic immediately. Don't forget  
t o  take  t h e  HASP with you; i t  contains information on the  contaminants expected t o  
be found on t h e  s i te  and will assist t he  physician in hislher assessment of t he  
exposure. 

2. Complete t he  Potential  Exposure Report, answering each of t he  questions t o  the  best 
of your ability. 

3. Contac t  our  physician(s) at EMR as soon as possible. The procedure is as follows: 

a. Cal l  EMR at 1-800-229-3674! 

b. Ask to speak with: 

Dr. David L. Barnes; o r  
Dr. Elaine Theriault; or 
Ms. T.J. WoIff, R.N. 

Note: During nonbusiness hours (a f te r  6pm) call 1-800-229-3674 and follow directions for  
paging the  aforementioned individual(s). 

4. Once in contac t  with any of these individuals, explain what has happened (they will 
review t h e  information on t h e  form with you and may ask you t o  fax the  form t o  
them, if possible), and allow ei ther  of them t o  speak with the  attending physician. 

5. When asked about payment (and they will ask), inform the  HospitaVClinic/Physician 
t ha t  this is a "work related injury" and have them contac t  the Benefits Coordinator at 
(412) 269-2744. Have invoices sent  to: 

Michael Baker Jr. Inc. 
Attn: Benefits Coordinator 
Airport Off ice Park, Bldg. 3 
Coraopolis, PA 15108 

6. Contact  t h e  Project Manager and the  Project Heal th and Safety Officer as soon as i t  
is feasible, but wait no longer than 24 hours. 



Page 1 of 2 
POTENTIAL EXPOSURE REPORT 

Name: Date  of Exposure: 

Social Security No.: Age: Sex: 

I. Exposing Agent 

Name of Product o r  Chemicals (if known) 

Characteristics (if t he  name is not known) 

Solid Liquid Gas Fume Mist Vapor 

[I. Dose Determinants 

What was the  individual doing? 

How long did the  individual work in the a r ea  before signs/symptoms developed? 

Was protective gear being used? If yes, what was the  PPE? 

Was there  skin contac t?  

Was the  exposing agent  inhaled? 

Were other  persons exposed? If yes, did they experience symptoms? 

LU. Signs and Symptoms (check off appropriate symptoms) 

Immediately with Exposure: 

B u r n i n g  of eyes, nose, o r  th roa t  - Chest tightness/pressure 
T e a r i n g  N a u s e a / v o m i t i n g  
H e a d a c h e  D i z z i n e s s  
C o u g h  W e a k n e s s  
S h o r t n e s s  of breath H e a t  flashes 
D e l i r i u m  O t h e r  

Delayed Symptoms: 

W e a k n e s s  
N a u s e a / v o m i t i n g  
S h o r t n e s s  of breath 
C o u g h  

L o s s  of appet i te  
A b d o m i n a l  pain 
H e a d a c h e  
N u m b n e s s l t i n g l i n g  
O t h e r  
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IV. Present  S t a tu s  of  Symptoms (check off appropriate symptoms) 

B u r n i n g  of eyes, nose, or th roa t  - Nausea/vomiting 
T e a r i n g  D i z z i n e s s  
H e a d a c h e  W e a k n e s s  
C o u g h  L o s s  of appe t i t e  
S h o r t n e s s  of b rea th  A b d o m i n a l  pain 
C h e s t  tightness/pressure N u m b n e s s / t  ingling 
C y a n o s i s  (bluish skin color) O t h e r  

Have symptoms (please check off appropria te  response and give duration of 
symptoms): 

Improved Worsened Remain Unchanged 

V. Trea tmen t  of  Symptoms (check off appropriate response) 
. . 

None Self-medicated Physician t rea ted  

VI. Name 
(Attending physician) 

Source: EMR, Inc. 
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DECLARATION O F  HASP ADDENDUM REVIEW 

All site personnel indicated below have reviewed and are familiar with the Health and Safety 

Plan Addendum (Revision 1.0). Site personnel were briefed on the contents of this HASP 

Addendum on a t  a.m.1p.m. 

1. 

(Name-Print) (Company) 

(Name-Sign) (Date) 

2. 
(Name-Print) (Company) 

(Name-Sign) (Date) 

3. 
(Name-Print) (Company) 

(Name-Sign) (Date) 

4. 
(Name-Print) (Company) 

(Name-Sign) (Date) 

5. 
(Name-Print) (Company) 

(Name-Sign) (Date) 

6. 
(Name-Print) (Company) 

(Name-Sign) (Date) 


